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PE3YJbBTATBI OCBOEHUA JOITOJTHUTEJIBHOI'O
YYEBHOI'O INIPEJIMETA

OcBoeHue cojaepkaHus IONOJHUTENTbHOTO ydeOHoro mpeamera JIVIL.Ol. OcHoBwi
€CTECTBEHHOHAYYHbIX 3HAHHU 00ECIEYMBAET JOCTUKEHUE OOYUYaIOIIMMUCS CIEAYIOIUX
pe3yJIbTaTOB:

o JIUYHOCHIHDIX:

JIP 1 4yBCTBO rOpJOCTH U YBaKEHHS K MCTOPUU M JTOCTHDKCHHSIM OTEYECTBEHHOM
XUMUYECKON HAYKW; XUMUYECKU TPAaMOTHOE MOBEJICHUE B TPO(HECCUOHATBLHOM eI TeIbHOCTH
U B OBITY TIpU OOpaIlIEeHUU C XUMHUUYECKUMU BEIIECTBAMU, MaTEpHAIAMU U MTPOLIECCAMH;

JIP 2 roToBHOCTH K MPOAODKEHHIO OOpa30BaHMsI U TMOBBIINICHUS KBaJU(UKAIUU B
n30paHHOM NpodecCHOHaNbHON NEATETFHOCTH U OOBEKTUBHOE OCO3HAHUE POJIM XUMUYECKUX
KOMIIETEHIIMA B 3TOM; — YMEHHE HCIOJIb30BAaTh JIOCTUKEHHSI COBPEMEHHOW XUMHUYECKOM
HAyKM M XUMHYECKHUX TEXHOJIOTMH JJii MOBBIIIEHUS COOCTBEHHOTO HWHTEIICKTYaJIbHOTO
pa3BUTHUS B BBIOpaHHOM IPO(EeCCHOHATBHOM 1E€ITEIbHOCTH;

JIP 3 chopMHpPOBAaHHOCTh YYBCTBA TIOPJOCTH W YBAXKEHUA K HCTOPUU U
JOCTH)KEHHUSIM OTEUYECTBEHHOW OMOJIOTMUECKOW HayKH; MPEACTaBICHUS O LEJIOCTHOU
€CTECTBEHHO- HAYYHOU KApTHHE MUPA;

JIP 4 noHnmaHWe B3aMMOCBSI3M M B3aMMO3aBHCHUMOCTH E€CTECTBEHHBIX HAYK, HX
BJIUSIHUASA HA OKPYXKAIOLIYI0 Cpeny, SKOHOMHUYECKYIO0, TEXHOJOTMYECKYI0, COIMAIbHYIO WU
ITUYECKYIO C(Hephl eI TEILHOCTH YEIOBEKa;

JIP 5 criocoOHOCTh MCTOIB30BATh 3HAHMS O COBPEMEHHON €CTeCTBEHHO-HAYYHOM
KapTUHE MHpa B 00pa3oBaTelibHOW W MPO(ECCHOHATBLHON AESITEIBHOCTH; BO3MOXKHOCTH
uH(OPMAITMOHHON CpeIbl A 00eCTICUeHHsI MPOAYKTUBHOTO CaMO0Opa30BaHMS;

JIP 6 BnajeHue KyJabTYpOW MBIIUIEHUS, CIOCOOHOCTh K OOOOIICHHIO, aHAU3y,
BOCTIpUATUIO MHGOPMAIIMK B 00JIACTH €CTECTBEHHBIX HAyK, MTOCTAHOBKE IIEJIU W BBHIOOPY
nyTel ee JOCTHXKEHUs B mpodeccuoHanbHol cdepe;

JIP 7 crocoOHOCTh PYKOBOJICTBOBATHCSI B CBOEH JESTEIBLHOCTH COBPEMEHHBIMU
MPUHIUIIAMH TOJIEPAHTHOCTH, TMAIora U COTPYAHUYECTBA; TOTOBHOCTh K B3aUMOJCUCTBUIO C
KoJuieraMu, paboTe B KOJUIEKTUBE;

JIP 8 TroTOBHOCTH MCHOJIB30BATH OCHOBHBIE METOJbI 3alIUTBI OT BO3MOKHBIX
MOCJICJICTBUM aBapuid, KaTacTpod, CTUXUHHBIX OEICTBUIA;

JIP 9 o6naganue HaBblkaMu O€30MacHOM pPabOTBI BO BpeMsi IMPOEKTHO-
UCCJIEIOBATEIbCKOM W DKCIEPUMEHTAIbHOM  JIEATEIIBHOCTH, IMPU  HMCIOJIb30BAHHUU
1a60paTOPHOTO 00OPYIOBAHUS;

JIP 10 crnocoOHOCTh WCMOJIB30BaTh NPUOOPETCHHBIC 3HAHUS W YMEHHS B
MPAKTUYECKOMN JIEATETLHOCTH U TTOBCETHEBHOM KU3HU ISl COOIIOICHUS MEep TTPO(PHIAKTHKA
OTpaBIICHUH, BUPYCHBIX U IPYTUX 3a00JI€BaHUMN, CTPECCOB, BPEIHBIX MPUBBIYEK (KypEHUS,
aJIKOT0JIM3Ma, HAPKOMAHUH ); IPABUJI TOBEJICHHS B IPUPOAHOU Cpele;

JIP 11 TOTOBHOCTh K OKa3aHUIO NEPBOM MOMOLIM IPU TPaBMax, MPOCTYIHBIX U
JPYTUX 3a00JI€BaHUSX, OTPABICHUSIX MUIICBBIMU IPOTYKTAMU,

JIP 12 Ona enyxux, crabocaviuiawux, n030HO02A0XUUX 00YYUAOUUXCS: CTIOCOOHOCTD K
COIIMAJIbHOM aJanTallMd W HWHTErpali B OOUIECTBE, B TOM YHUCIE NpHU pealu3alnuu
BO3MOXKHOCTEl KOMMYHMKAllMM Ha OCHOBE CJIOBECHOW peud (BKIIOYAs YCTHYIO
KOMMYHHKAIIMIO), a TaKXe, MpU >KeJaHUM, KOMMYHHUKAIIUM Ha OCHOBE >KECTOBOM peuu C
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JVIIAMH, UMEIONIIUMH HApYIIIEHUS CIIyXa;

JIP 13 ona obyuarowuxcs ¢ HApYWEHUAMU ONOPHO-08ULAMENbHO20 ANNaApama:
BJIAJICHUE HAaBBIKAMH TPOCTPAHCTBEHHOW M COIMAIBHO-OBITOBON OPHEHTHPOBKH; YMEHHUE
CaMOCTOSITENIbHO U 0€30MacHO MepPEABUTaThCs B 3HAKOMOM U HE3HAKOMOM IPOCTPAHCTBE C
UCIIOJb30BaHUEM  CIIELUATBHOTO OOOpYyNOBaHUS; CIOCOOHOCTh K OCMBICICHHIO U
mupdepeHnManu  KapTUHBI MHpPa, €€ BPEMEHHO-TIPOCTPAHCTBEHHOW OpTaHM3AIlNU;
CIOCOOHOCTh K OCMBICJICHHIO COITHAIBHOTO OKPYKCHHS, CBOETO MECTa B HEM, NPHUHSITHE
COOTBETCTBYIOIIUX BO3PACTY IEHHOCTEH 1 COIUAIBHBIX POJICH;

JIP 14 0ns obyuarowuxcs ¢ paccmpoucmsamu aymucmuyecko2o CReKmpa.
dbopMUpOBaHWE YMEHHUs CJEI0OBaTh OTPaOOTAaHHOW CHUCTEME TMpaBWJI TIOBEICHUS W
B3aMMOJICHCTBHSI B IPUBBIYHBIX OBITOBBIX, YUCOHBIX M COLMATBHBIX CUTYAIUSIX, YACPKUBATH
TpaHUIBl B3aMMOJICHCTBHYSI, 3HAHUE CBOMX IMPEIMOYTESHUI (OrpaHUYeHUI) B OBITOBOM cdepe
U cpepe HHTEPECOB.

o MemanpeomMemHpIx:

KoMMyHUKATHBHBIX:

KYYJ 1 ymenue NpoayKTHBHO OOIIATbCS M B3aMMOZEICTBOBaTH B IIpoliecce
COBMECTHOM JEATENbHOCTU, YYUTHIBATH MO3UIIMU JPYTUX YYACTHUKOB JIE€SITECIBHOCTH,
3 pekTuBHO pazpeniath KOH(JIUKTHI;

KYY/ 2 BrnageHue S3bIKOBBIMH CPEACTBAMHM — YMEHHUE SICHO, JIOTHYHO U TOYHO
U3JIaraTh CBOIO TOYKY 3PEHUSI, HCII0JIb30BATh a/ICKBATHBIC SI3bIKOBBIE CPECTRA;

KYY] 3 ciocoOHOCTh OpraHU30BbIBATh COTPYTHUYECTBO €IMHOMBIILICHHUKOB,
B TOM YHCJE C HCIOJIb30BAHUEM COBPEMEHHBIX HH(POPMAIMOHHO-KOMMYHHUKAITMOHHBIX
TEXHOJIOTUH;

KYYI 4 ona obyuarowuxcs ¢ paccmpoicmeamu aymeHmuiecko2o Ccnekmpa.
OBJIQJICHUE YMEHUEM aJIeKBaTHO pearupoBaTh B CTAHJAPTHOW CHUTyallud Ha ycHeX u
HeyJady, KOHCTPYKTUBHO JEHCTBOBATh JAXKE€ B CUTyallUsIX HEycCIiexa MPU OpraHU3yroIIeH
MTOMOIIN THIOTOPA;

KYYA S ona obyuarowuxcs ¢ paccmpoicmeamu aymeHmuiecko20 Chekmpa.
OBJIQJICHUE YMEHHUEM aJICKBaTHO pearupoBaTh B CTAHJAPTHOW CHUTyallud Ha ycHex u
HeyJa4y, KOHCTPYKTUBHO JEHCTBOBATh JaXE€ B CUTyallUsIX HEycCIlexa MPU OpraHu3yromen
MOMOIIN THIOTOPA;

KYYA 6 ona obyuarowuxcs c paccmpoicmeamu aymeHmuiecko20 Chekmpa.
CIOCOOHOCTh CaMOCTOSITEJILHO OOpaTUTHCS K TMENarorudeckoMy paOOTHHKY (Iemarory-
MICUXOJIOTY, COI[MAJIbHOMY I€arory) B Ciy4yae JIMYHBIX 3aTPYJHEHHUN B PEIICHUH KaKOTO-
1160 BOMpOCa;

ITo3naBaTe/JbHBIX:

IIYYJA 1 — wucnojib30BaHuE Pa3IMYHBIX BHUIAOB IO3HABATEIBHOM JEATEIHLHOCTU U
OCHOBHBIX WMHTEJUJICKTYaJIbHBIX Omepaiuid (MOCTAaHOBKH 3aaauu, (OpPMYJIMPOBAHUS THUIIOTE3,
aHajgu3a W CHUHTE3a, CpaBHEHUs, OOOOIICHUS, CHUCTEMAaTH3alluH, BBISIBJICHUS MNPUUYUHHO-
CJICJICTBCHHBIX CBSI3€H, IMOUCKA aHaJIOroB, (OPMYJHMPOBAHMS BBIBOJOB) JUISI PEUICHUS
MOCTaBJICHHOW 3aJlaui, MPUMEHEHWE OCHOBHBIX METOJIOB MO3HaHUs (HAOJI0ACHUS, HAYYHOTO
AKCIEPUMEHTA) ISl U3YUYEHUS Pa3IMYHBIX CTOPOH XUMHUYECKHUX OOBEKTOB U IPOIIECCOB, C
KOTOPBIMH BO3HMKAET HEOOXOIMMOCTh CTATKUBATHCS B IpodeccuoHaabHol chepe;



IHYY]l 2 — ucnoyib30BaHHE PA3TUYHBIX HUCTOYHHUKOB JUIA MOJYYEHUS XUMHYECKON
uH(OpMaIuU, YMEHHE OIEHUTH €€ JOCTOBEPHOCTh JJISl JJOCTIKEHUS XOPOIINX PE3yIhTaTOB B
npodeccuoHanpHOM chepe;

IIYY]l 3 n[noBbIIEHHE HHTEIUIEKTYAIBHOTO YPOBHS B IPOLIECCE HU3YYCHHUS
OMONOTUYECKUX  SIBICHWUH;  BBIAAIONIUXCS  JOCTMDKCHHM  OWOJIOTHH, BOIISOIINX B
0OIIIEYEeIOBEUECKYIO  KYJIBTYPY; CIOXKHBIX H  TMPOTHBOPECYUBBIX IMyTEH  Pa3BUTHA
COBPEMEHHBIX HAYYHBIX B3IJISIIOB, UJEH, TEOPUM, KOHIEMIUWA, THNOTe3 (O CYUIHOCTH U
MPOUCXOXKJIEHUU KU3HU, YeJIOBeKa) B XoJe paboThl € pPa3IU4YHbIMU HCTOYHUKAMU
uHpopMaruy;

IHYYJ 4 cnocoOHOCTh MOHUMATh MPUHILUIBI YCTOMYMBOCTA M MPOAYKTUBHOCTH
KUBOM TIPUPOJBI, IMYyTH €€ HW3MEHEHUs IM0J BJIUSHUEM aHTPOMOTEHHBIX (PAKTOPOB,
CIIOCOOHOCTh K CHCTEMHOMY aHalM3y TIJI00ajJbHBIX SKOJOTUYECKUX MPOoOsIeM, BOMPOCOB
COCTOSIHUS OKPYKAIOIIEH Cpelibl U PAallMOHAIBLHOTO UCTIOIb30BaHUs IPUPOAHBIX PECYPCOB;

HHYYJA 5 ymenue o0OOCHOBBIBaTH MECTO M POJb OHOJIOTMYECKUX 3HAHUU B
MPAKTUYECKON ACSATEILHOCTU JIOJICH, Pa3BUTUU COBPEMEHHBIX TEXHOJIOTMH; OMpPENessiTh
JKUBBIE OOBEKTHI B MNPUPOJEC; MPOBOJUTH HAOIIOJACHUSA 3a SKOCHUCTEMaMHM C IEIbI0 HX
OMUCAHUSI W BBISIBJICHUS €CTECTBEHHBIX M AHTPOINOTCHHBIX W3MEHEHHH; HAaXOIUTh H
aHAIM3UPOBaTh MH(POPMALIUIO O KUBBIX 00BEKTAX;

IMYY]l 6 ciocoOHOCTh MPUMEHSATh OMOJIOTUYECKUE W DKOJIOTHYECKUE 3HAHUS ISt
aHajau3a NPUKIAAHBIX MPOOJIeM XO3SMCTBEHHOU NESITEIHbHOCTH;

INYYJA 7 cnocobHOCTh K CaMOCTOSITEIBHOMY TPOBEJACHUIO  HCCIIECTOBAaHUM,
MOCTAHOBKE €CTECTBEHHO-HAYYHOTO SKCIEPUMEHTa, MCIOIb30BAHUI0 WH(MOPMAIMOHHBIX
TEXHOJIOTUM VISl pEeIICHUSI HAYYHBIX U MPOPECCUOHANBHBIX  3aj1ay;

NYY] 8 ons enyxux, crabocaviuawux, no30HO02N0XWUX 00YUAIOWUXCS: BIIAJICHUEC
HABBIKAMH OTPEJEICHUS U WCIPABICHUS CHEIU(UUECKUX OIIMOOK (arpaMMaTu3MOB) B
IMUCbMEHHOM U YCTHOU pEeuH;

NYY 9 ona obyuarowuxcs ¢ paccmpoiucmeamu aymeHmuiecko20 Chekmpa.
OBJIQJICHUE YMEHHEM BBITIOIHATH JIEUCTBUS MO 3aJaHHOMY aJTOpUTMY WM 00pasily Nnpu
COIIPOBOXKIAIOIIEH TMOMOIIM TEJarornyeckoro pabOTHHKA W OPTaHU3YIONIEH MOMOIIH
THIOTOPA;

NYY 10 ona obyuarowuxca ¢ paccmpoiucmeamu aymeHmuyeckoco Cnekmpa:
OBJIQJICHUEC YMEHUEM AaKTHUBHOTO MCIOJIb30BAHUSI 3HAKOBO-CUMBOJUYECKUX CPEIACTB IS
npeacTaBiieHus HGopMauu 00 M3ydaeMbIX OOBEKTaxX W MPOIEccax, Pa3IUYHBIX CXEM
pereHus y4eOHBIX W TPAKTUYECKUX 3aJlad NpU OPTraHU3YIOIIeH MOMOIM Tejarora-
MICUXO0JIOTA U ThIOTOPA;

HNYYIA 11 ona obyuarowuxca ¢ paccmpoucmeamu aymeHmuyecko2o CHeKmpa:
CIOCOOHOCTh CaMOCTOSITEIFHO JACHCTBOBATh B COOTBETCTBUU C 3aIaHHBIMU ITAJIOHAMU TIPU
noucKe HH(MOpPMAIUU B PA3ITMIHBIX HCTOYHUKAX,

PerynsatuBHBIX:
PYVY/J 1 oco3HaHue cOLMAIbHOM 3HAYMMOCTU CBOEH mpodeccuu/cnenuaibHOCTH,
o0JiajaHue MOTHUBAIMEH K OCYIECTBIECHUIO MPOPECCUOHAIBHON JI€ATENIbHOCTH;
PYVY]Il 2 ciocoOHOCTh K OLIEHKE ITHYECKHUX ACTEKTOB HEKOTOPBIX HCCIEIOBAHUM B
00J1acTH OMOTEXHOJIOTUH (KIIOHUPOBAHKE, HUCKYCCTBEHHOE OIJIOJJOTBOPEHUE);
PYY/J 3 BiageHue HaBBIKAMHM T[103HABATENbHOW peQIEKCUM KaK OCO3HaHUS
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COBEpLIAEMBIX JEHCTBUI W MBICIHUTENIBHBIX IMPOLECCOB, UX PE3YyJIbTATOB M OCHOBAHUU,
TpaHUIl CBOETO 3HAHUS M HE3HAHWS, HOBBIX IO3HABATEIBHBIX 3aJlad U CPEIACTB HX
JIOCTUKEHUS,

PYYI 4 ona obyuarowuxcs c paccmpoucmeamu aymeHmuyecko2o0 Cnekmpa:
CIOCOOHOCTh TIAHUPOBATh, KOHTPOJIMPOBATH U OIICHMBATh COOCTBEHHBIC Y4eOHBIC
JEUCTBUS B COOTBETCTBUM C IIOCTABJIECHHOM 3aJadyeld M YCIOBUSMH €€ peaju3aluu Ipu
CONPOBOXKIAIONIEH MMOMOIIM I1€1arornyeckoro pabOTHHKAa M OPraHU3yloLEed MNOMOLIU
TBIOTOPA;

PYYI S ona obyuarowuxcs c paccmpoucmeamu aymeHmuyeckoeco Cnekmpa:
OBJIQJICHUE YMEHUEM OmpenessaTh Haubojee 3PGEKTUBHBIE CIOCOObI JOCTHUXKEHUS
pe3yjpTaTa MpU  COMPOBOXKAAIONICH  IMOMOIIM  IEJAaroru4eckoro  pabOTHUKA U
OpraHMU3yIOLIEH MOMOIIU ThIOTOPA;

PYYIA 6 ona obyuarowuxca ¢ paccmpoiucmeamu aymeHmuyecko20 CneKkmpa:
OBJIAJICHUE YMEHHUEM OLICHHBATh PE3YJIbTaT CBOEHU JMEATEIbHOCTH B COOTBETCTBUU C
3aJIaHHBIMU HTAJIOHAMU IIPU OPTaHU3YIOIIEH MOMOIIHN ThIOTOPA;

PYYI 7 ona obyuarowuxcs c paccmpoucmeamu aymeHmuyecko2o Cnekmpa:
KPUTHYECKU OILCHUBATh U MHTEPHPETUPOBATH MOIyYAEMYyI0 MH(OPMAIMIO U3 Pa3IMYHBIX
HMCTOYHUKOB.

o NpPEOMEemHbIX:

13 1 chopmMupoBaHHOCTH MPEACTABICHUM O MECTE XHMHUHM B COBPEMECHHOM HAyYHOM
KapTUHE MHpA; TOHUMAHHUE POJIM XMUMHUHU B (POPMHpPOBAHUHU Kpyroszopa U (yHKIIMOHAILHOMN
IrPaMOTHOCTH Y€JIOBEKA JIJISI pEIICHUS MPAKTUYECKUX 3a]1a4;

II3 2 — BiageHWe OCHOBOMOJATAIOMIMMU XHWMHYECKUMM TMOHSATUSIMU, TEOPUSIMH,
3aKOHAaMU U 3aKOHOMEPHOCTSIMH; YBEPEHHOE IOJIb30BAHUE XMUMHUUYECKONW TEPMHHOJIOTUEH M
CUMBOJIMKOM;

I3 3 — BnageHWE OCHOBHBIMM METOJAMHM HAYYHOTO MO3HAHUS, UCIOJIb3YEMBIMU B
XUMUU: HAOIIOJIEHUEM, OMMCAaHUEM, U3MEPEHHUEM, IKCIIEPUMEHTOM; YMEHUE 00padaThiBaTh,
OOBSICHATH PE3YyJbTaThl MPOBEACHHBIX OINBITOB U JIeJIaTh BBIBOJBI, TOTOBHOCTh H
CIOCOOHOCTH MPUMEHSATh METO/IbI TO3HAHUS TIPU PEIICHUHU MPAKTUYECKUX 3a/1a4;

13 4 — chopmMupoBaHHOCTH YMEHUS JaBaTh KOJWYECTBEHHBIE OIEHKU U MTPOU3BOJIUTH
pacueThl M0 XUMUYECKUM (pOopMyJiaM U YPaBHEHUSIM;

I3 5 — BrageHwe mnpaBuUIaMU TEXHUKH OE€30MACHOCTH TMPU HCIHOJIb30BAHUU
XHMHUYECKUX BEIIIECTB;

I3 6 — chopmMupOBAaHHOCTH COOCTBEHHOM IMO3UIIMH MO OTHOIICHUIO K XHMHYECKOMN
uH(hOpMaIuu, MOTy4aeMOl U3 pa3HbIX HCTOYHUKOB.

113 7 chopMHUpOBAHHOCTH MPEICTABICHUN O POJIM U MECTE€ OHMOJIOTHH B COBPEMECHHOM
HAyYHOW KapTUHE MHUpA; MOHUMAHUE pPOJU OHOJIOTHH B (POPMUPOBAHUU Kpyrosopa u
(GyHKIIMOHATBFHOM TPAMOTHOCTH JIJISl PEUICHUS TPAKTUYECKUX 3a7aY;

II3 8 BiajgeHue OCHOBOMOJATAIONIMMM TOHSATUSIMU U TPEACTABICHUSIMU O >KUBOU
NpUpoJie, €€ YpPOBHEBOM OpraHM3alui W DBOJIOIMU, YBEPEHHOE TI0JIb30BAHUE
OMOJIOTMYECKON TEPMHUHOJIOTUEH U CUMBOJIMKOM;

I3 9 BnajgeHWe OCHOBHBIMH METOJAMHU HAYYHOI'O IO3HAHMS, UCMOJIb3YEMBIMU MPU
OMOJIOTMYECKUX MCCIIEIOBAHUSAX JKUBBIX OOBEKTOB W DKOCHUCTEM: OIMHCAHUEM, U3MEPEHUEM,
MIPOBEICHUEM HAOJIIOACHUM; BBISIBJIEHHE U OIEHKA aHTPOTIOTEHHBIX U3MEHEHUN B PUPOJIE;



ITY 10 cdopMUPOBAHHOCT YMEHHMH OOBSICHATH PE3YJIbTAaThl OMOJIOIMUYECKUX
HKCIIEPUMEHTOB, PEIIATh AIEMEHTAPHbBIE OMOJOTUYECKUE 3a/1a4K;

ITY 11 chopmMupoBaHHOCTH COOCTBEHHOM MO3UIIMU MO OTHOIIEHUIO K OMOJIOTHYECKON
uHbOpMaIlMK, TOJy4aeMOM U3 pa3HbIX MCTOYHHUKOB, TJOOANBHBIM SKOJIOTHYECKUM
npobiieMaM U MyTSAM UX PEIICHHS.

B pe3ynbpraTe 0CBOCHHS IUCHUILTMHBI 00y4YaroIHecs MPUOOPETar0T MPAKTHYECKUI OIBIT B!

UCITI0JIb30BAaHUU JTA0OPATOPHOTO 00OPYI0BAHMS;

IIPOBEJICHNUN UCCIIETOBAHUM, OLICHUBAHUM TOJIyYEHHOTO PE3yJIbTaTa

Oe3omacHoi paboTe C MPOMBIIIIEHHBIM PEareéHTOM;

MPABWJIBHO YTUJIM3UPOBATh XUMUYECKUE OTXOMbI;

BBIOOpE PEareHTOB JJIs OCYIIECTBICHUS XUMUYECKUX CTaIHM;

OKa3aHWM MEPBOM MOMOIIY P TPaBMaXx;

WCIIOJIb30BAaHUU 3aKOHOB E€CTECTBEHHOHAYYHBIX JHUCHUIUIMH B NpodhecCHOHATBHOM
NEATEIIBHOCTH.

COILEPKXAHHUE NOINOJHUTEJIBHOI'O
YUYEBHOTI'O ITPEIMETA

BBenenune. Hayunbie MeTOABl TMO3HAHMWS BEIIECTB M XHWMHUYECKUX sBICHHU. Poib
SKCIIEPUMEHTA M TEOPUU B XUMHHM. MOJETUPOBAHME XWMHUYECKUX MPOLECCOB. 3HAYCHUE
xumun npu ocBoeHuu npodeccuit CIIO u cneunansHoctedt CIIO TexHHUECKOro mpoQuis
npo¢eCCUOHAIBHOTO 00pa30BaHusI.

1. O0mas ¥ HeOpraHuvecKass XMMHUs
1.1. OcHOBHBIEC IOHATHUS U 3AKOHbI XUMHUU
OcHoBHbIe TOHATHS XumuM. BemectBo. AtoM. Monekyna. XUMHYECKUH 3JIEMEHT.
Aunotponus. IIpocTeie U ciokHbIE BeliecTBa. KaueCcTBEHHBIN M KOJMYECTBEHHBIN COCTaB
BEIECTB. XUMHUYECKUE 3HAKU U (opmyisbl. OTHOCHUTETBHBIE ATOMHAs W MOJICKYJISIpHas
Maccel. KonnuecTBo BelecTna.
OcHoBHbIe 3aK0HBI XUMHMH. CTexroMmeTpus. 3aKOH COXPAHEHHS] MAcChl BEIIECTB. 3aKOH
MOCTOSTHCTBA COCTaBa BELIECTB MOJIEKYJISIPHON CTPYKTYpPbl. 3aKOH ABOTaJpo U CIEACTBUS U3
HETO.
JdeMoHcTpanuu
Mogenu aTOMOB XUMHYECKUX 3JIEMEHTOB.
Kosutekuust mpoCThIX M CI0KHBIX BEILIECTB.
IIpakTHyeckoe 3aHsATHE:
-PacueTHble 3a1auM HAa HAXOXKJIEHUE OTHOCHUTEJIBHOM MOJICKYJISIPHOM MAaccChl, OMpPEACICHUE
MAaCCOBOM JIOJIM XUMHUYECKHUX 3JIEMEHTOB B CIIOKHOM BEIIECTRBE.
-OCHOBHBIE TTOHATHS U 3aKOHBI
1.2. Ilepuoguyeckuii 3akoH u Ilepuoanueckas cucrema xumuueckux iementon . U.
MenaesieeBa 4 CTpOeHHE aTOMA
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IHepuoauueckuii 3aKOH JA.NU.MenneseeBa. OTKpbITHE J.N.MenneneeBbiM
[Tepunonnueckoro 3akoHa. I[lepmomnueckmii 3akoH B dopmynupoBke JI. 1. Menpaeneesa.
[lepuoanueckas TalbdMIIa XUMHUYECKUX DJIIEMEHTOB — Trpaduieckoe OToOpakeHue
NEPUOINYECKOr0 3akoHa. CTpyKTypa MNEpUOAMYECKOW TaONHIBL: MEPUOIbl (Majble H
Oospilive), rpynmbl (rnaBHass U nooOounas). Ctpoenuwe aroma u llepuoamdeckuil 3aKkoH
JI.1.MenneneeBa. ATOM — ClIOkHast yacTUUA. S1po (IPOTOHBI U HEUTPOHBI) U SJIEKTPOHHAS
o0osouka. 3oTomsl.

CTpoeHue 3JIEKTPOHHBIX 000/104eK aTOMOB. CTpOCHHE SJIEKTPOHHBIX O0O0JIOYEK aTOMOB
JIEMEHTOB MaJbIX MNepro0B. OCOOEHHOCTH CTPOCHHS SJIEKTPOHHBIX O0O0JIOYEK aTOMOB
AJIEMEHTOB OOJIBIIKMX MEPHUOAOB (MEPEXOAHBIX AeMeHTOB). [ToHsATHE 00 OpOUTANAX. S-, p- U
d-opOutanu. DneKTpoHHbIE KOHPUTYpPAIUU aTOMOB XMMHUYECKUX 3JIeMeHTOB. CoBpeMeHHast
dbopmynupoBka I[lepuoguueckoro 3akona. 3HadeHue llepuoguyeckoro 3akoHa U
[leprognueckoi cucteMbl XxuMuueckux 3neMeHToB J[. Y. MenaeneeBa sl pa3BUTUSL HAYKH
Y IOHUMAHUSI XUMUYECKOU KapTUHBI MUpa.

JdemoHcTpanumn

Paznmuunbie popmel [leproauueckoil cuctemsl xumudeckux 35eMenToB 1. Y. Menaeneesa.
Junamudeckue Tabauibl JJisl MoeIupoBanus [lepuoandeckoi CUCTEMBI.

IIpakTHYeckoe 3aHATHE:

=l[lepuoanueckuii 3akon J[.M.MenaeneeBa B cBeTe cTpoeHuss aroma. (CocTaBieHUE
AJIEKTPOHHBIX (POPMYII aToMa.

-CTpoeHue 3JIEKTPOHHBIX (POPMYIT aTOMOB.

1.3. Ctpoenne BemecrBa. MloHHas xuMuueckasi cBsi3b. KOBaJIeHTHasi XMMHUYECKas CBA3b.
Meramnunyeckas cBsi3b. BonopoaHast CBs3b.

JdemMoHcTpanuu

Mogenb KpuCTANTMYECKOW PELIETKU XJIOPUAA HATPHUSI.

OO6pa3ipl MUHEPAJIOB ¢ MIOHHOW KPUCTATMYECKOM PeIIeTKOM: KalblUTa, rajuTa.

Mogenu KpuCTaUIMYECKUX PEIIETOK «CYXOro JjbAa» (uiu Hopa), anMasa, rpadura (wim
KBapua

1.4. Boga. PacrBopsbl. DnekTposntnueckas aucconuanns Boma. PactBopsl. PacTBopeHue.
Boma kak pactBopurens. PacTtBopumocTh BemiecTB. HackhlleHHbIE, HEHACBHIILICHHBIE,
MEPECHIIICHHBIE PACTBOPHI. 3aBUCUMOCTh PACTBOPUMOCTH Ta30B, KUJIKOCTEW U TBEPIbBIX
BEIIECTB OT pa3inuuHbiX (akTopoB. MaccoBas J0Ji1 pPAcCTBOPEHHOTO  BEIIECTBA.
DNEeKTpOoIUTHYECKass NHUCCOLMAIUA. DIEKTPOJIUThI U HEDJIEKTPOUTHI. IIEKTPOIUTHUECKAS
auccouuanus. MexaHu3mbl 3JEKTPOIUTUYECKOW TUCCOLMALIMY I BEIIECTB C PA3TUYHBIMU
TUTIAaMH XUMHYECKOW CBsi3u. CuibHBIE M cladbie AIeKTPOIUThl. OCHOBHBIC TOJIOKCHUS
TEOPHUU AIEKTPOIUTHUECKON qucconuannu. KucioThel, OCHOBAHUS U COJIM KaK 3JIEKTPOJIUTHI.
JdemMoHcTpanuu

PacTBOpUMOCTB BEIIECTB B BOJIE.

PacTBopeHue B BOJI€ CEPHOM KUCJIOTHI U COJIE aMMOHHSL...

1.5. Kinaccupukanusi HCOpraHU4eCKUX COeTUHEHU U UX CBOMCTBA

Kucnotel 1 ux cBonicrBa. OcHoBaHUS U nx cBoucTBa. Conn M uX cBorMcTBa. OKCUIBI U UX
CBOMCTBA.

JdeMoncTpanuu

B3aumopgencTBue a30THOM M KOHLEHTPUPOBAHHOM CEPHOM KHUCIOT C METaJUIaMH.



HeoOpatumelii ruiponus kapOuaa kanbius. OOpaTuMblii TUAPOIIN3 COJIEH Pa3IMYHOIO TUIIA.
1.6. XuMu4eckue peakiuuu
Knaccudpurkanusa xumMmuyeckux peakuui. Peakuyun coeTuHEHNs, PA3JIOKEHUS, 3AaMEILICHUS,
oOmena. Katanutnyeckue peakunu. O6patumbie U HeoOpaTuMble peakiini. OKHCIUTETbHO-
BOCCTAHOBUTe/IbHbIEe peakunu. CreneHb okuciaeHus. OKHUCIHUTENb W BOCCTAaHOBJICHHE.
BoccranoBurens u okuciaeHue. MeToa 37eKTpOHHOTO OaslaHca JUisi COCTAaBICHUs ypaBHEHUH
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX peakuuil. CKOpOoCTh XUMHUECKUX peakiuil. [lonstue o
CKOPOCTM XUMHUYECKMX peakUuid. 3aBUCHUMOCTb CKOPOCTM XUMHUYECKHX pEaKIuhd OT
Pa3IMYHBIX (PAKTOPOB: MPUPOJILI PEArUuPYIONINX BEUIECTB, UX KOHIICHTPAIMH, TEMIIEPATYPHI,
MOBEPXHOCTH  COTNPUKOCHOBEHHMSI U  HUCIIOJBb30BaHUS  KaTanu3aTopoB. OOpaTUMOCTh
XUMHUYECKUX peakuuii. O0patuMble 1 HEOOpAaTUMbIE peaKIMi. XUMHUYECKOE PaBHOBECUE U
CIOCOOBI €T0 CMEIICHHUS.
JdeMoHcTpanuu
[Tpumepsl HEOOPAaTUMBIX PEAKLMA, UAYIIUX C 00pa30BaHUEM OCAJIKa, ra3a WK BOABIL.
I[IpakT4yeckoe 3aHsaTHe.
-Pemiennie 3amady u ynpakHEHMM Ha CKOPOCTh XHMHUYECKMX peakuuil. OO0parumocTtb
XUMHUYECKUX PEAKIUN U XUMUYECKOE PAaBHOBECHE
1.7. Meta/iibl 1 HeMeTaJLIbI
Meramiabl. OCOOEHHOCTM CTpPOEHUST aTOMOB U KpUCTaLuioB. PU3WYECKHE CBOWCTBA
MetauioB. Kiaccudukanus MeTasioB MO pa3iMYHbIM IPU3HAKaM. XUMUYECKHE CBOWCTBA
METAJJIOB. DJIEKTPOXUMUYECKUI psJl HanpsbkeHud MetaioB. Meramtotepmus. OOmue
crocoObl  moiydyeHusst MetawioB. [lonstue o  meramnmypruu.  [lupomerammyprus,
TUAPOMETAILTYPTHUsl U 3NIeKTpoMeTautyprusi. CIiiaBbl YEPHBIE U [IBETHBIE.
Hemeramabl. OcoOeHHOCTH CTpoeHHs aromMoB. Hewmeramibl — mpocThle BelIECTBA.
3aBUCUMOCTh CBOWCTB TaJlOTEHOB OT HX IIOJOXKEHUS B IEPUOJUYECKON CHCTEME.
OxucuTeNbHBIE W BOCCTAHOBUTEJIBHBIE CBOMCTBA HEMETAUIOB B 3aBUCUMOCTH OT HX
MOJIOKEHUS B PSIIY DJIEKTPOOTPULIATETBHOCTH.
JdemoncTpanumn
Komnexkuus meranios.
B3auMmopeiicTBue MeTaylioB ¢ HeMeTallaMu (Kene3a, IUHKA W aJIIOMUHUSA C Cepoil,
AIFOMUHUSA € HOJIOM, CYpbMBI C XJIOPOM, TOPEHHE KeJie3a B XJI0PE).
Komnekuus HeMeTaos.
['openue Hemeramios (cepsl, hocdopa, yris).
IIpakTuyeckoe 3ansaTne: CBOMCTBa METAJIJIOB U MX COCAMHECHUI
2. Oprannyeckasi Xumus
2.1. OCHOBHbIC NOHSTHS OPraHUYECKON XUMHMHU U TEOPHS CTPOCHUS OPTraHUYECKUX
coennHenmnid. Teopusi cTpoeHusi opraHmdyeckux coenuHeHudt A.M.bytiepoBa. OCHOBHbIE
MOJIO’KEHUSI TEOPUU XUMHUUECKOTro cTpoeHus. 3oMepus u nuzomepsl. Xumuueckue GopMyJibl
Y MOJIEJIN MOJIEKYJI B OPTaHUYECKON XUMUHU.
Knaccudukanusa oprannueckux BemiectB. Kraccudukamusi BelecTB MO CTPOCHHIO
YTJIEPOJIHOTO CKEJIeTa M HATMYMIO (PYHKIIMOHAIBHBIX TpyIi. ['OMOJIOTH U TOMONOTHSI.
JemoncTpauuu Mozenu MoieKyJl FOMOJIOTOB U U30MEPOB OPTaHUUYECKUX COEAMHEHUIA.
KauectBenHoe 0oOHapy>XeHHE YIJiepojaa, BOJOpOAa M XJopa B MOJIEKYJIaX OpPraHMYeCKUX
COE€IMHEHUMN.
2.2. YrieBoaopoabl M UX NPUPOJIHbIC HCTOYHUKH
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AnkaHbl. AJIKaHbl: TOMOJIOTUYECKUH psii, HW30MEPUS M HOMEHKJIATypa ajKaHOB.
XUMUYECKHE CBOMCTBA aJKaHOB (METaHa, 3TaHAa): TOPEHHE, 3aMEIlCHHUE, pPa3I0KEeHUE,
neruapupoBanue. [ [puMeHenne ankaHoB HaA OCHOBE CBOMCTB.

AJKeHbI. OTWIEH, €ro TNoJydyeHUe (IeruApUpOBaHUEM dTaHa, JCMOJIUMEpHU3aIeit
noymdTUIEHa). ['oMonornyeckuid psii, M30MepHUsi, HOMEHKJIATypa AJKEHOB. XHWMHYECKHE
CBOMCTBa 3TUJIEHA: TOPEHUE, KAUECTBEHHbIE peaklHnH (0OecBeYMBaHWE OPOMHON BOJBI H
pacTBOpa NEepMaHraHatra Kaius), ruaparanus, noauMepusanus. [IpumeHeHue sTuieHa Ha
OCHOBE CBOWCTB.

JAuenbl n kayuyyku. [IoHsATHE O ITHEHAX KaK YIiIeBOAOPOJAX C ABYMs JIBOWMHBIMHU CBSI3SIMU.
ConpspkeHHbIEe TUEHbl. XMMHUYECKHe CBOMCTBA OyTaaueHa-1,3 u u3onpeHa: o0eclBeUnBaHKE
OpOMHOI BOJABI U MOJUMEpH3aLUd B Kayuyyku. HaTypalbHbII U CHUHTETUYECKHE KaydyKH.
Pe3una.

AJIKHHBbI. XMMUYECKHUE CBOMCTBA alleTUJICHA: TOPEHHUE, 00eCIBeYnBaHUEe OPOMHON BOJBbI,
IIPUCOEANHEHNN XJIOpOBOAOpoAa M rumparauus. [IpuMmeHeHne aneTwiieHa Ha OCHOBE
CBOMCTB. MexKitaccoBast U30MepHs ¢ allkaaueHaMu. ApeHbl. beH30i1. XuMudeckne CBOMCTBA
OeH30J1a: TOpPEHHE, PeaklMK 3aMelleHust (ra- JIOreHUpoBaHWe, HUTpoBaHue). IIpumenenue
O€H30J1a Ha OCHOBE CBOMCTB.

IIpupoaHbie HMCTOYHUKH YIJeBOAOPOAOB. IlpupoaHbId ra3: cOCTaB, NPUMEHEHHE B
kauectBe TommBa. Hedts. CocraB u mnepepadborka HedTu. Ileperonka HedTH.
HedrenpoayKTsl.

JdeMoHcTpanuu

['openue meTaHa, 3THIIEHA, ALIETUIICHA.

OTHollIeHHE MeTaHa, dTUIICHA, alleTulieHa U OCH30Jla K pacTBOpaM MEepMaHraHaTa Kajlusi U
opomuoit Bome. [lomyueHue HTWiIEHA peakiMeil Aeruapatali 3TaHojda, aleTWIeHa —
THAPOJIU30M KapOu/ia KalbIus..

2.3. Kuciopoacoaepxanue opranuyeckne coeInHeHus

Couprel. [lomydyenne »TaHona OpOXKEHHMEM TIJIIOKO3bl M THUJpaTalMedl  STUiIeHa.
['uapokcunpHas rpynna kak (yHkiuoHanbHas. [loHsTHE O TpeAenbHBIX OJHOATOMHBIX
cnupTax. XHMHUYECKHE CBOMCTBA 3TAaHOJA: B3aUMOJIEUCTBHE C HAaTpueM, OOpa3oBaHHE
NPOCTBIX U CJHOXKHBIX 3(HUPOB, OKUCIEHHE B anbiaerui. [I[puMeHeHne 3TaHoNa Ha OCHOBE
CBOWCTB. AJIKOTOJIU3M, €r0 IOCHEACTBUS I OpraHM3Ma 4YeloBeKa U IMPENyNpeEKICHUE.
['muueprH Kak MOpeACTaBUTENb MHOTOATOMHBIX CnUPTOB. KauecTBeHHass peakuusi Ha
MHOT0aTOMHbIE CrIUPTHIL. [[pMeHeHue rnuuepuxa.

®enon. dusnyeckue W XUMHYECKHE CBOICTBa (eHona. B3zaumHOe BIMSHHME aTOMOB B
MoJieKyJie (eHoJa: B3aMMOJIEHCTBHE C THUAPOKCHIOM HATpUsl M a30THOM KHCJIOTOMA.
[Ipumenenue ¢eHoma Ha OCHOBE CBOWCTB. AJbaeruiabl. [loHstne 00 anmpaerumax.
AnpaerniHas rpymnmna kak QyHkimoHanbHas. Dopmanbaeru U ero CBOWCTBA: OKUCIICHHE B
COOTBETCTBYIOLIYK) KHUCJIOTY, BOCCTAHOBJIEHME B COOTBETCTBYIOIIMU crupT. Ilomydenwne
QJIBJICTUIOB OKHUCIIEHHEM COOTBETCTBYIOIUX CHHUPTOB. [Ipumenenune Qopmanbaeruga Ha
OCHOBE €0 CBOMCTB.

KapoOonoBbie kucaorbl. [lonstre o kapOoHOBBIX KucnoTax. KapOokcuiabHas rpynmna Kak
dbyHkImoHaabHas. ['oMooruyeckuil psj mpeaebHbIX OJHOOCHOBHBIX KapOOHOBBIX KHUCIIOT.
[Tonyuenre KapOOHOBBIX KHCJIOT OKHUCICHHEM albJeTHA0B. XHUMHUYECKHE CBONCTBA
YKCYCHOM KHCJIOTBI: OOIME CBOWCTBA C MUHEPAIbHBIMU KHUCJIOTAMU U pEaKIUs
srepudukanuu. [IpruMeHeHne yKCyCHOM KHCIIOTHI Ha OCHOBE CBOWMCTB. Bpiciue XupHBIC



KHCJIOTBI HAa IPUMEPE NMAJIbMUTHHOBON U CTEAPUHOBOM.

Chaoxuble 3¢upbl u xkupbl. [logyyeHue clI0XHBIX 3(PHUPOB peakuuer 3TepuPUKALUU.
Crnoxuble 3¢upbl B MpUpOJe, WX 3HAueHHe. [IpuMeHeHue CIOXXHBIX I(UPOB HAa OCHOBE
cBoiictB. Kupel kak cnoxkubeie 3¢upsl. Kmaccuduxamms sxupoB. Xumuueckue CBOWCTBA
KUPOB: TUAPOIU3 M TUAPUPOBAHUE >KUIKHX KHUPOB. lIpriMeHeHHE >XMPOB Ha OCHOBE
CBOMCTB. MbUia.

Yraesoabl. YrieBoibl, HX Kilaccuukaus: MoHocaxapuiabl (TJIOKo3a, (PpykTo3a),
aucaxapuipl (caxaposa) U nojucaxapuabl (Kpaxmai U 1esiono3a). [oko3a — BemecTBo ¢
JBOMCTBEHHOM (YyHKIIUEH — anbIeruI0CHUpT. XMMHUUECKHE CBOMCTBA TIIFOKO3bl: OKUCIEHHE
B TJIFOKOHOBYIO KHCJIOTY, BOCCTAaHOBJIEHHME B COpPOUT, ciupToBOe OpoxkeHue. llpuMenenue
IJIFOKO3bI HA OCHOBE CBOMCTB. 3HAUYECHHUE YTIIEBOJOB B )KMBOW IPUPOJIE U )KU3HU YEIIOBEKA..
JdeMoHCcTpauu

KadecTBeHHBIE peaKIMA HA MHOTOATOMHBIE CITUPTHI.

Peaknus cepeOpsiHOTO 3epKajia aubAETUI0B U TITIOKO3BI.

OxucieHre anbAeruoB U IIIOKO3bl B KUCIOTY € MoMouIbio ruapokcuaa meau (II).
KauecTBeHHas peakuus Ha Kpaxmall.

3. buoJiorus

3.1 Mmuorooopa3ue xuBoro mmupa. OOBEKT HU3y4YeHHUS OMOJIOTMUM — KUBas MNPUPOJA.
[Ipu3Haku >KMBBIX OpPraHU3MOB M UX MHOrooOpasue. YpOBHEBas OpraHu3allvs >KUBOUN
OpUPOABI M HBOMIONMUSA. MeToapl MO3HAHUS KUBOM Tpupoabl. OOIMe 3aKOHOMEPHOCTH
ouonoruu. Poibs 6uonoruu B GOpMUPOBAHUH COBPEMEHHOM €CTECTBEHHO-HAYYHOW KapTHUHBI
MUpa W TPAKTHYECKOW JESITENIbHOCTU JioJed. 3HaueHue OWOJOTUU TIPU OCBOCHUU
npodeccuii ¥ cenuarTbHOCTEN CpeTHero NPoPeCcCHOHATBHOTO 00pa30BaHUsl.
JdemMoHcTpanuu

buosiornueckue CHUCTEMBI PAa3HOTO YPOBHS: KJIETKA, OPraHU3M, MOIYJISALHMS, 3KOCUCTEMA,
ouocdepa.

3.2 YYHEHHME O KJIETKE
XuMuYecKasi OpraHu3anus KieTku. OpraHn4eckue U HEOPraHMYECKUE BEIECTBA KIETKH
U JKUBBIX OPTaHMW3MOB, HX POJib B (PYHKIMOHUPOBAHUM KJIETKU. bruonorudeckas poyib BOAbI
B KJIETKE.
Kparkas ucropust u3y4deHusi Kjierku. Kiierounas teopus ctpoenuss opranu3mon Kietku
U UX pa3HOOOpa3ne B MHOTOKJIETOUHOM opraHusme. [{uddepennupoBka KIeToK.
Beaxmu, yriesoanl, JUNHMABI H UX POJb B KJeTKe. CTpoeHue, CTPYKTypa U BBIIIOJIHSIEMBIE
bynkuun OenkoB. Jlenatyparuss u penHaryparusi Oenka. CTpoeHHE, W BBITIOJHIEMBIC
(GyHKIMH yriieBOA0OB. PoJb IUIHUIOB B KIIETKE.
HyxkenHOBbIEe KHCJIOTHI U UX POJIb B KJIeTKe. THIBI HYKIEHNHOBBIX KACIOT. OCHOBHBIE
BUJbI, cTpoeHue W BoimonHsembie ¢yHkinuu PHK. JIHK — Hocurens HacnmenacTBeHHOM
uHpopmanuu. Permnkanusa JJHK. I'en. I'enetuueckuit ko.
Crpoenne u ¢yHkuun KJIeTkd. [IpokapuoTnueckue W DYKapUOTHYECKHE KIIETKHU.
[Muromnazma u kieroyHas memOpaHa. OpraHoubl KJIETKH.
Bupycsl kak HekJieTOuHast ¢opma ku3HM. CTpOeHHE BUPYCOB U UX TUIIbL. JKU3HEHHBIN
uuki BupycoB (Ha mpumepe Bupyca CIIMJla wim renatuta). Kinerka-xo3sMuH U BHpYC-
napasuT: CTpaTeruu B3auMoiecTBus. bopb0a ¢ BUpYyCHBIMU UH(DEKLIUAMH.
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Ku3HeHHBbI MUK KJIeTKU. KiteTounbiii ukia. Muto3s. Llutokunes.

Jemoncmpayuu

Crpoenue u crpykrypa oenka. Ctpoenue mosekyn JIHK u PHK. Pemnukanus JIHK.

CxeMbl PHEpreTUYECKOro oOMeHa 1 OMocuHTe3a Oernka.

CtpoeHue KIETOK MPOKapUOT U FYKAPUOT, CTPOEHHE M MHOrooOpa3ue KIJIETOK PacTeHU U
YKUBOTHBIX.

CrtpoeHue Bupyca.

dotorpadun cxem cTpoeHust XxpomocoMm. CxeMa CTpOSHHs I'eHa.

MwuTto3.

Ilpakmuueckue 3anuamus

-Pemienue 3agau no teme: « HykjieMHOBBIE KUCITOTHI»

Jlabopamopnuvie 3anamus

-HabmtoieHne KJIETOK pacTeHWd MW IKUBOTHBIX TOJI MHUKPOCKOTIOM Ha TOTOBBIX
MUKpOIpenaparax, X OMucaHue.

-IIpuroroBneHue u ONMKUCaHNUE MUKPOIIPENIAPATOB KIETOK PACTECHUH.

-CpaBHEHUE CTPOCHUS KJIETOK PACTEHUH U )KMBOTHBIX 110 TOTOBBIM MUKpOITpENapaTam.

3.3 OPT'AHU3M. PASMHOXEHUME U UHANBUAYAJIBHOE PASBUTHUE
OPI'AHU3MOB

Pa3mHo:kenne opranm3smMoB. OpranusM — eauHoOe Ieoe. MHoroo0Opasue OpraHu3MOB.
PasMHOXXEHME — Ba)KHCHIIIEE CBOMCTBO KHUBBIX oOpraHu3MoB. [lojgoBoe u Oecrojioe
pa3MHOKEHHE.

Meiio3. Xon meiioza. O6pa3oBaHuEe TOJIOBBIX KIETOK U  OIUJIOJIOTBOPEHUE.
OMOpPHOHAIbLHOE Pa3BUTHE OpPraHu3dMa. DMOPHOHANBHBIN 3Tan OHTOTreHe3a. OCHOBHBIE
CTaAuu AMOpPUOHAIBHOTO pa3BUTHA. (CXOACTBO 3apoJIbIIICi MpEACTaBUTEICH pPa3HBIX
IPYIII MO3BOHOYHBIX KaK CBUAETEIBCTBO UX 3BOJIOLUOHHOIO poACTBA. OpraHoreHes.
IMocramOpuonanbHoe paszsurue. [Ipsmoe u Hempsmoe pasputue. [locTaMOpHOHATBHBIE
nepuoibl. JKU3HEHHBIN UK OPTaHU3MOB.

Jemoncmpayuu

MHuoroo0pasue opranu3MoB.

OOMeH BeIIecTB U MPEBpallleHUe SHEPTUU B KiieTke. DOTOCUHTE3.

Jlenenue kieTku. MuTto3s.

becnosioe pazmHoxkeHue opranu3zMoB. OOpa3oBaHuE MOJIOBBIX KJIETOK.

Meios.

OnnonotBopeHue y pacteHuil. UHIMBUyanbHOE pa3BUTHE OpraHU3Ma.

Tunsl MOCTAMOPUOHATFHOTO PAa3BUTHUS KUBOTHBIX.

Ilpakmuueckoe 3anamus

-BeisiBieHMEe W ONKMCAaHUE NPU3HAKOB CXOJICTBA 3apOJbIIIEH YEJIOBEKAa U JAPYTUX
MO3BOHOYHBIX KaK JOKA3aTEJIbCTBO UX 3BOJIFOIIMOHHOIO POJICTBA.

3.4 OCHOBBI 'EHETUKHA U CEJEKIIUU

OCHOBBI yYeHHUSI O HACJEICTBEHHOCTM W HW3MEHYHMBOCTH. ['€HeTMKa — Hayka o
3aKOHOMEPHOCTSIX HACJIEICTBEHHOCTH W W3MEHYMBOCTM OpraHu3moB. . Mengens —
OCHOBOIIOJIO)KHUK TE€HETHKH. [ eHeTHyeckas TEPMHUHOJIOTHUS M CUMBOJIMKA.

IlepBblii 1 BTOpOIi 3aKk0oH I'. Menae/si. 3aKkOHBI T€HETHKH, YCTaHOBJIEHHBIE [. MeHeneMm.



MoHoru0puiHo€e CKpelBaHue.

Tpernii 3akon I'. Mennens. luruOpuanoe ckpemuBanue. He3aBucuMmoe HacienoBaHHUE.
Craructrueckuii xapakrep 3akoHOB I'. Menpaens.

I'eneruka moJsia. XpomMOCOMHasi TEOpUs HACIEACTBEHHOCTH. B3anMonencTBuE T'€HOB.
CueruieHHOE ¢ 1MOJIOM HacnenoBanue. HacnencTBeHHble 00JIE3HU YEIOBEKa, UX MPUYUHBI U
npoUIaKTHKA.

3akoHoMepHOCTH M3MeHYUBOCTH. HaciiencTBeHHas, WM T€HOTUIINYECKasl, U3MEHYUBOCTD.
Moau¢ukanuroHHas, Ui HEHACIEICTBEHHAs, U3MEHYUBOCTb.

OCHOBBI CeJIeKIMH PACTCHHH, KUBOTHBIX M MHKPOOPraHuM3MoOB. ['eHeTMka —
TEOpeTHYeCKass OCHOBAa cenekuuu. OIOMalIHMBaHWE JKUBOTHBIX W BBIPAIIMBAHUE
KYJIbTYPHBIX paCTEHU — HadaJlbHbIC ATanbl cenekuuu. Yuenue H. M. BaBuiioBa o neHTpax

MHOT'000pa3us U TPOUCXOXKJCHUS KyJIbTYpPHBIX pacTeHuil. (OCHOBHBIE METOIbI
CCJICKITUH: TUOpUIU3aIUS U HCKYCCTBEHHBIM OTOOp. OCHOBHBIC JOCTHXKCHUS
COBPEMEHHOM CEJIEKIIUU KYJBTYPHBIX PpaCTCHUH, JIOMAaITHHX JKHBOTHBIX u
MHUKPOOPTraHU3MOB.

Jemoncmpayuu

MoHorubpuiHoe 1 TMruopuIHOe CKpelmmBaHue. [lepekpect XpoMocoMm.

CuenneHHoe HacneaoBanue. Myrtamuu.

[{eHTpBsl MHOTOOOpa3us U MPOUCXOKIAEHUS KYJIbTYPHBIX PACTEHUH U TOMAIIHUX KUBOTHBIX.
['uOpuanzanus. ckyccTBEHHBIM 0TOOP.

HacnencrBenHsle 00j1€3HU YEIOBEKA.

BinsiHue ankorosmsma, HApKOMaHWH, KypEHUS Ha HACJIEICTBEHHOCTb.

Ilpakmuueckue 3anamusn

-CocTaBiieHHe MPOCTEUIIUX CXEM M pEIIeHHE T'€HETUYECKUX 33Jay Ha MOHOTMOpHIHOE
CKpELIMBaHHUE.

-CocTaBieHHe NPOCTENIINX CXEM U PEIIEHUE T€HETUYECKHX 3a]1a4

Ha [POMEXYTOYHOE HACIIECTOBAHNE

-CocTaBieHue NpOCTEHIINX CXEM U PEIIEHUE TeHETUYECKHX 3a]1ay

Ha AUTUOPUIHOE CKPELIUBaHUE.

-Pemenne 3amay Ha CLEINJIEHHOE HACIEIOBAHME T'€HOB M HACIENOBAaHUE, CIEIJIEHHOE C
IOJIOM

Jlabopamopnwie pabomul

-AHanu3 GeHOTUIMNYECKON N3MEHYMBOCTH.

3.5 MTPOUCXOXIEHUE n PA3ZBUTHUE AKN3HHU HA 3EMUJIE.

IBOJJIOIIMOHHOE YYEHHE
IIpoucxoxkaeHue W HavajdbHbIe J3Tallbl Pa3BUTHUS KU3HM Ha 3emue. [‘unoress
IIPOUCXOKIACHHUs )KU3HU. 3yyeHne OCHOBHBIX 3aKOHOMEPHOCTEN BO3HUKHOBEHHS, PA3BUTHS
Y CyILIECTBOBAHMS )KU3HU Ha 3eMJIE.
HcTopusi pa3BUTHA IBOJIOUUOHHBIX MAel. BO3BHUKHOBEHUE U PA3BUTHE SBOJIOLMOHHBIX
npeactasieHuil. 3Hauenue padot XK. b. Jlamapka u K. JIuHHes B pa3BUTUM DBOJIFOIMOHHBIX
HUAEH B OMOJIOTHH.
JIBosonuoHHoe yuyenue Y. Jlapsuna. J)Kuzne u tpynsl YU.Jlapsuaa. OCHOBHBIE TPUHLIUIIBL
sBOMIOIIMOHHON Teopun Y.JlapBuHa. Ponb 3BOMIOLMOHHOTO YyuyeHUss B (OPMHPOBAHUU
COBPEMEHHOM €CTECTBEHHO-HAYYHOM KapTUHBI MUpa.
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Muxpossosronus. Konuenuus Buaa, ero kpurepuu. [lomynsuus — cTpyKTypHas €IWHALIA
BUJa U OBOMIONMU. ['e€HETHKO-3KONOrnueckue (QakTophpl: TEHETHYECKHl  apeid,
MOMYJISIITUOHHBIE BOJIHBI, BU/Ibl K3MEHUYMBOCTH, IOTOK T'€HOB.

Makpossosronusi.  JlokazarensctBa  3Bomonuu.  CoxpaHeHHME  OMOJOTHMYECKOro
MHOT000pa3usi Kak OCHOBA YCTOWYMBOCTH OWOC(EpHl U TPOrPECCUBHOTO €€ Pa3BUTHS.
[Ipuuunbl BbiIMUpaHus BUAOB. (OCHOBHBIE HaINpaBlICHUSI HBOJIOLMOHHOTO TIporpecca.
buonoruueckuii mporpecc 1 OMOJIOTUYECKUN  perpecc.

Hemoncmpayuu

Kpurepun Buga. CTpykTypa NOMyJIALMH.

AJlanTUBHBIE OCOOCHHOCTH OPraHU3MOB, UX OTHOCUTEIBHBIM XapakTep. DBOJIOIUOHHOE
JIPEBO PACTUTEIBLHOTO MHPA.

DBOJIIOIIUOHHOE APEBO )KUBOTHOTO MHUPA.

[IpencraBuTeny peIKUX U UCUE3AI0IINX BUIOB PACTEHUN U dKUBOTHBIX.

Ilpakmuueckue 3anamusn

- AHanM3 U OIEHKA PA3JIUYHBIX TUIIOTE3 MPOUCXOXKICHUS KU3HH.

-IIpucnocobsenne opraHu3MoB K pa3HbIM CpejlaM 0OMTaHUs (BOJIHOM, Ha3€MHO-BO31YITHOM,
MIOYBEHHOI).

3.6 IPOUCXOXKJIEHUE YEJIOBEKA

AHTpOmorede3. OBojouuss MpuMaToB. COBpPEMEHHBIE THUIIOTE3Bl O MPOUCXOKIACHUU
yenoBeka. JlokazarenbcTBa pOJCTBAa YEJIOBEKA C MIIEKOMUTAIOIIMMU >KUBOTHBIMU. DTaIlbl
HBOJIIOLIMY YEJIOBEKA. UeIOBEUECKUE PaChI.

Hemoncmpayuu

UepThl CXOACTBA M pa3IUYMS YEJIOBEKA M JKMBOTHBIX. YepThl CXOJCTBa YEIOBEKa H
MIPUMATOB.

[IpoucxoxaeHue yenoBeka. YenoBeueckue pachl.

Ilpakmuueckoe 3anamue

AHanu3 U OlIeHKa Pa3IUYHbIX TUIIOTE3 O MPOUCXOKIECHUU YETIOBEKA.

3.7 OCHOBBI DKOJIOTUHN

JKOJIOTHS — HAYKA 0 B3aMMOOTHOLIECHUSIX OPraHU3MOB MEKAY CO00M U OKpY Karoulei
cpeaoil. Dxosiorus Kak Hayka. CBsI3b JKOJOTMM C JPYrMMU HaykamH. [JoOaibHbIe
AKOJIOTUYECKUE MPOOJIEMBI U ITYTH UX PEIICHUS.

JKOJIOTHYECKHEe CcUCTeMbl. BHIoBas W MNpPOCTpAaHCTBEHHAass CTPYKTypa SKOCHUCTEM.
[TuieBsie CBSI3M, KPYrOBOPOT BEIIECTB U MPEBpaIlleHUe YHEPTUM B dKocucTeMax. [[puunHbl
YCTOMUYMBOCTH M CMEHBI 3KOCUCTEM. CyKIECCHUMU.

HckyccTBeHHBIE IKOCHCTEMBbI. ATPOIKOCUCTEMBI. Y POOIKOCUCTEMBI.

Jkosiornyeckue (GakTopbl, UX 3HAYEHHE B KU3HU OPraHu3MoB. AOHWOTHYECKHE,
onotnyeckue PaKToOpbl CPEIbI.

Bbuochepa — riodanabHas 3xkocucrema. Yuenue B. M. Bepnaackoro o 6mocdepe. Poib
KUBBIX OpraHu3mMoB B Owocdepe. buomacca. KpyroBopoT BakHEWUIINX OHOTEHHBIX
AJIEMEHTOB (Ha MpUMeEpe yIiiepoja, a3oTa u ap.) B ouocdepe.

Bbuocdepa u yenosek. zmenenus B ouocdepe. IlociaeacTBus nesaTeIbHOCTH YEIOBEKA B
OKpyXarouien cpene. Bo3aencTtBue NpOU3BOJICTBEHHOW ACATEIBHOCTA HA OKPYKAIOILYIO
cpeay B obnactu cBoeit Oyaymieit nmpodeccuu. Hoocdepa. IlpaBuna nmoBeneHus Jroged B
OKpy>Kalollle TpupoIHON cpene. bepexHoe OTHOIIEHHE K OWOJOTHUYECKUM OOBEeKTaM
(pacTeHusIM U )KUBOTHBIM M X COOOIIIECTBAM) U UX OXpaHa.



Hemoncmpayuu

Dxonorndeckune GakTophl U UX BIUSHUEC HA OPTAHU3MBI.

MexBUOBBIE OTHOIIICHHS: KOHKYPEHIIUS, CHMOHO03, XUIIIHUYECTBO, Mapa3uTu3M. SIpycHOCTh
PacCTUTENILHOTO COOOIIECTRA.

[IuiieBbie 1IEMU U CETU B OMOIIEHO3€. DKOJOTUUECKUE MUPAMU/IBI.

Cxema 3KOCUCTEMBI.

KpyroBopoT BeliecTB u peBpalieHrue SHEPTUU B SKOCUCTEME.

Kpyrosopot yriepoaa (a3ota u jap.) B 6uocdepe.

Oco0o0 oxpaHsieMble IPUPOJIHbIE TeppuTOpUn Poccum.

Ilpakmuueckue 3anamus

Pemienne 3K010rnyeckux 3aaad.

Jlabopamopnwie pabomul

CocraBieHue cXeM IMepeladyd BEHIECTB M HHEPIHMH IO LEHAM IUTAHUS B MPUPOTHOMN
HKOCHUCTEME U B arporieHO3e.

3.8 BHOHUKA

buonnka kak oaHO W3 HampaBJieHMid Owosioruu. buonuka kak Hayka. OcoOeHHOCTH
CTpOCHUS, PYHKIIMOHUPOBAHUS KUBBIX OPraHU3MOB, UCIIOJIb3yEeMbIe 4eI0BeKOM. OCHOBHBIE
HaIpaBJICHUS] OMOHUKH.

Jemoncmpayuu

Mopenu ckitaggaTon CTpyKTypbl, UCIIOJIB3YEMOM B CTPOUTEIBCTBE.

TpyOuaTbie CTPYKTYpPBI B )KUBOU MIPUPOJIE U TEXHUKE.

A3pOoAMHAMHUYECKUE U TUAPOJINHAMUYECKHE YCTPONCTBA B )KMBOM IPUPOJIE U TEXHUKE.

Tembl HHAUBUAYAJIBHBIX IIPOCKTOB

1. buotexHosmorus u reHHas nHxxeHepus — texHonornn X XI Beka.
2. HanoTexHOJIOTHS KaK MPUOPUTETHOE HAIIPABJICHUE PA3BUTUSI HAYKU U MMPOU3BOJICTBA
B Poccuiickoit denepannm.
3. CoBpeMEeHHbIE METO/IbI 00€33apa’KUBaHUS BOJIBI.
4. Annotponusi METAJUIOB.
5.Ku3np u nearenbHocts [. M. MeHaeneena.
6.«IlepuonnueckoMy 3akoHy OyAyllee HE TPO3UT Pa3pyLICHUEM. . .»
7. 30T1o0mBI BOKopoAaa.
8. Ncnonb30BaHKE paMOaKTUBHBIX H30TOMOB B TEXHUYECKUX LIEJISIX.
9.PeHTreHOBCKOE M3TyUYE€HHUE U €r0 UCIIOJIb30BaHUE B TEXHUKE U MEIULIMHE.
10.I1na3ma — 4eTBepTOE COCTOSIHUE BEIIECTBA.
11.AMopdHbI€ BelecTBa B MPUPOIC, TEXHUKE, OBITY.
12.0xpaHa okpy:Karolen cpesibl 0T XUMHUECKOTO 3arpsi3HeHus. KonumuecTBeHHbIE
XapaKTePUCTUKU 3arPS3HECHUS OKPYIKAIOIIEH CpeIbl.
13.IIpumeHenune TBEpI0ro U razooopaszHoro okcuaa yriaeposaa (IV).
14.3ammTa 030HOBOr0O FKpaHa OT XUMUUYECKOTO 3arpSA3HECHUS.
15.Munepaiibl U TOpHBIE TOPOABI KAK OCHOBA JIUTOC(HEPHI.
16.PacTBOpBI BOKPYT Hac. THIIBI paCTBOPOB.
17.Bona kak peareHT u cpeia sl XUMUYECKOTO Mpoliecca.
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18.7Ku3nb u nesrenpHocth C. AppeHuyca.

19.Bxitay OTE4ECTBEHHBIX YUEHBIX B PA3BUTHE TEOPUU IIEKTPOIUTHIECKON TUCCOLAALTNH.
20.YcrpaneHue KECTKOCTH BOBI HA MPOMBIIUICHHBIX IPEANPUATUAX.

21.CepHas KUCIOTa — «XJI€0 XUMHUYECKON MPOMBIIUIEHHOCTHY.

22 .Mcnonp30BaHUE MHUHEPATBHBIX KUCIOT HA IPEANPUIATUAX PA3TUIHOTO MPODUIIS.
23.0Kcuabl ¥ COJIM KaK CTPOUTENIbHBIE MaTEPUAIIBI.

24 TloBapeHHas COJIb KAK XUMUYECKOE ChIPBE.

25.MHoOTOIMKUN KapOOHAT KaJbIUs: B IPUPOJE, B MPOMBIILIIEHHOCTH, B OBITY.
26.BupTyanbHO€ MOJIETUPOBAHNE XUMUYECKUX MTPOLIECCOB.

277.291€KTpONIN3 PACTBOPOB IIIEKTPOJIUTOB.

28.IlpakTUueckoe MpUMEHEHUE IEKTPOIn3a: padhuHUPOBAHHUE, FaTbBAHOILUIACTHKA,
raJbBaHOCTETUS.

29.Mcropus noaydeHUs U IPOU3BOACTBA AITFOMUHUS.

30.Ponp MeTAIIIOB B HCTOPUHU YETOBEYECKOW IMBUIM3AUU. MIcTOpUS OTEUECTBEHHON
yepHOU MeTaurypruu. COBpeMEHHOE METAJULYPru4ecKoe MPOU3BOICTBO.

31.McTtopus 0Te4eCTBEHHOM LIBETHOM METAJLTYprun. Poiap METamioB U CIIaBOB B HAY YHO-
TEXHUYECKOM IPOrpecce.

32.Koppo3usi METAIIOB M CIIOCOOBI 3aIUTHI OT KOPPO3HH.

33.MHepTHBIE WU OJaropoIHbIE Ta3bl.

34 .Poxmaromye cojIM — rajIoreHEl.

35.McToprsi BOSHUKHOBEHHUSI M PAa3BUTHUSI OPraHUYECKON XUMHHU.

36.Ku3nb u nearenbHocTh A. M. ByTiepoga.

37.Ponb OTEYECTBEHHBIX YUEHBIX B CTAHOBIICHUH U Pa3BUTHU MUPOBOM OPraHUYECKOM
XUMUH.

38.Xumus yriieBogOpOJHOTO ChIpbs U Most Oyny1as npodeccus.

39.VY1ieBoaopoIHOE TOILUIUBO, €r0 BUIbI U Ha3HAYCHHE.

40.CuHTeTHYECKHE KayUyKH: UCTOPHUS, MHOTOOOpa3He U MePCreKTHUBBI.
41.Pe3nHOTEXHUYECKOE TTPOU3BOACTBO U €T0 POJIb B HAYUHO-TEXHUYECKOM IPOTrpeECCE.
42.CBapOo4yHO€E IPOU3BOJCTBO U POJIb XUMHUH YTIEBOJOPOIOB B HEM.

43 KietouHast TeOpus CTPOCHUS Oprannu3MoB. COBpPEMEHHOE COCTOSIHHE.

44 VcTopust u3y4eHus: KIETKH.

45.HacneactBenHas nHdOpMalvs U iepeada €€ U3 MOKOJEeHUs B TIOKOJICHUE.
46.BnusHre KypeHUs, YNOTPEOJCHUs aJKOTOJS U HApPKOTUKOB POJIUTEIISIMU
IMOpPHUOHATILHOE Pa3BUTHE peOeHKaA.

47.9MOproHaIbHAS UHTYKITHUS.

48./IpamaTudecKue CTPAHMIIBI B UICTOPUH PAa3BUTHUS TEHETHKHU.

49.Ycnexu COBpEMEHHOW F€HETUKH B MEIUIIMHE U 3JI[PaBOOXPAHEHUHU.

50.I'eretrka u mpoOIEeMBbI pakxa.

51.Uctopus pa3Butus 3BOJIONUOHHBIX uaeit 1o Y. JlapBuHa.

52.Cucrema npupoasl» K. JIunHes u ee 3HaueHUE 1151 pa3BUTHS OMOJIOTHH.
53.CoBpeMEHHBIE MTPEACTABICHHS O MEXAHU3MAaX U 3aKOHOMEPHOCTSAX  3BOJIFOLUU.
54.BuoBoe 1 3KOJIOTHYECKOe pasHoOOpa3ue OMOIIeHO3a KaK OCHOBA €r0 YCTOWYUBOCTH.

Ha

55.Pa3nmuuHble DKOJIOTUYECKUE MUPAMHUAbI M COOTHOIICHUS OPraHU3MOB Ha KaXIOU HX

CTYIIEHHU.

56.0nacHOCTh TNOOANBbHBIX HapylleHud B Ouocdepe. O30HOBBIE «JIBIPb», KUCIOTHBIE



JOXK/IM, CMOTH U UX TPEJIOTBpAILICHHE.

57.OK0JIOTUYECKHE KPHU3UCHI

BO3HHMKHOBCHU.

TemaTnueckui mjiaH

U OKOJOTHYECKHE KaTtacTpo(sbl.

Buj yueOHoii padoThl

KoJsnuyecTBo 4acoB

AynurtopHsle 3anaTus. Cogep:kanue Mpodpunian
npogeccunoHaIbHOI 0
00pa3oBaHus
TexHuunueckui
CnennajabHOCTH
Cc1io
| BBenenue. 2
1.00mas u HeopraHu4ecKasi XuMusi
1.1 | OcHOBHbIE IOHSTHS U 3aKOHBl XUMUHU 8
1.2 | Ilepuoanyeckuii 3axoH u [lepuoguyeckas cucrema 8
xuMHu4deckux 31eMeHToB JI. . MenaeneeBa u ctpoeHune atoma
1.3 CTpoeHue BelecTBa. 2
1.4 | Boga. PacTBopbl. 2
1.5 | Knaccudukaiysi HeOpraHM4eCKHX COSTUHEHHUI U X CBOMCTBA 2
1.6 | XuMHUYECKHE PEAKIINH 6
1.7 | Meraibl 1 HEMETAJIbI 6
2. Opranuyeckasi XuMus
2.1 OcHOBHBIE IOHATHS OPraHUYECKON XUMHUU U TEOPUSI CTPOEHUS 2
OPraHN4YeCKUX COCTMHEHUHN
2.2 | YrneBoaopo/ibl U X NPUPOAHBIE HCTOYHUKHU 10
2.3 | Kucnoponcoaepkaliie opraHM4ecKue COeTMHEHHS 10
3. bunosaorus
3.1 | MHoroo0pa3ue ;kMBOIr0 MHpPa 2
3.2 | Y4eHue o KIIETKe. 22
33 OpraausM. Pa3MHOXEHHWE W HMHAMBUAYAJIBHOE  pPa3BUTHE 10
OpraHu3MOB
34 OCHOBBI T€HETUKH U CEIEKIIUH. 22
3.5 | IIpoucxoxaeHue U pa3BUTHUE )KU3HU Ha 3eMJIE. DBOJIOLNOHHOE 14
YUEHHUE.
3.6 | IIpoucxoxieHne 4yenoBeKa. 4
3.7 | OCHOBBI 3KOJIOTHH. 16
3.8 | buonuka. 2
Hroro: 150

BueaynuropHasi caMocTosiTeIbHas padoTa
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IToaroroBka HOKIaA0B, COOOIIECHHH, COCTABICHNE KOHCIIEKTOB, 7
BBITTOJTHEHHE MHIUBUIYAJIBHOTO TPOEKTA C UCMOJIb30BAHUEM
WH(GOPMAIIMOHHBIX TEXHOJIOTHH U T.JI.

IIpomeskyTounas arrectanus B popme 1uddepeHunpoBaHHOTO 2
3ayera

159

BCEI'O:

Peaymzanuss  paboueil mporpamMMbl IMpeaycMaTpUBaeT B IENSAX pealu3allMd KOMIIETCHTHOCTHOTO
oX0/a:

-HCIIOJIb30BaHHE B 00Pa30BaTEIILHOM TNIPOIECCE AKTUBHBIX W HMHTEPAKTUBHBIX (HOPM IPOBEICHUS
3aHITHIA (KOMITBIOTEPHBIX CHMYJISIUH, NEJIOBBIX M POJEBBIX WUIp, pPa3dopa KOHKPETHBIX CHUTYaIlHM,
NICHXOJIOTHYECKUX U WHBIX TPEHUHI'OB, TPYIIIOBBIX JUCKYCCHIT) B COUCTAaHUH C BHEAYAUTOPHON pabOTOM /st
(GbopMUPOBAHUS U PA3BUTHS OOIIHUX U MPOPECCHOHATBHBIX KOMITETSHITHI 00YyJarOIINuXCs;

-BBITIOJTHEHUE 00YYarOIIUMUCS JIA0OPATOPHBIX M MPAKTUYCCKUX 3aHSATHI, BKIIIOYAsk KaK 00s3aTeIbHBIN
KOMITOHCHT ITPAKTHYECKUE 3aJaHUS C UCITOJIb30BAHUEM TIEPCOHATBHBIX KOMITBIOTEPOB;

-ueTKoe (hOpMYJIHMpPOBaHUE TPEOOBAHHMIA K PE3yJIbTaTaM UX OCBOCHUS: KOMIICTCHIIUSM, IIPHOOPETAEMOMY
MPAKTHYIECKOMY OTBITY, 3HAHUSIM U YMCHHSIM.



TEMATHYECKOE IINTAHUPOBAHHUE

[Ipu peanuzaiuu copepKaHusl JOMOJHUTEIBLHOTO yueOHOro npeamera OCHOBBI €CTECTBEHHOHAYYHbBIX 3HAaHUW B IIpeiesiax
ocBoenus [ITICC3 CITO na 6a3e 0CHOBHOTO 00111eT0 00pa30BaHusl C MOJIYYSHUEM CPEIHEro 00IIero o0pa3oBaHus MaKCUMalIbHas
ydyeOHas Harpyska oOywaromuxcsi coctaBisieT 159 udacoB. M3 Hux aynuropHas (oOs3aTenbHasi) Harpy3ka oOywarommuxcs - 150

9aCoB, BKJIOYass IMPAKTHUYCCKUC

CTYJEHTOB (caMoOcCTOsITeNIbHAs pad0Ta ¥ UHAUBUAYAIbHBIN MPOEKT) — 7 4acoB, MPOMEXKYTOUHAs aTTecTalus - 2 Jaca.

3aHATHS W JlaboparopHble padoThl — 42 yaca; BHEAyJUTOpPHAs CaMOCTOATENbHas padoTa

No i/t

Coneprxkanue yueOHOro MaTepuana,
71a00paTOPHBIEC U IPAKTUYECKUE PaOOTHI,
caMmocTosiTeNbHas paboTa 00yJarommxcs,

WH/IUBUY aTbHBIH TPOEKT

06
B
eM,
Jac

XapakTepuCcTUKa OCHOBHBIX BHJIOB
NEeSITeTLHOCTH (TI0 pa3jiesiaM CoIepKaHus
y4eOHOTr0 MpeaMeTa)

[Inanupyemble pe3yabTaThl
(mpeameTHbIE 3HAHUS;
IpeIMETHbIE YMEHUS)

®opMbI U
METO/IbI
KOHTPOJIA

2

3

4

5

6

1. O0masi ¥ HEOPraHUYeCKass XUMUSA

1

2

OOBSICHATH XUMUYECKHE SIBJICHUSI, IIPOMCXOIAIIIE B IPUPOJIC,
OBITY U Ha IPOM3BOJICTBE.

113 1 copMupOBaHHOCTE NIPEACTaBICHHI O
MECTE XMMHUH B COBPEMEHHON Hay4HOI

BBGI[GHI/IC Co Jep:KxaHue yqeﬁﬂoro MmarepHaJia 2 * OnpeieNsiTh BO3MOXHOCTH TIPOTEKAaHHsT X UMUYECKHUX KapTHHE MHpa; IOHHUMaHKUEe POJIM XUMUU B VY CcTHBIN
TIpEeBpAIEeHHH B Pa3JIMUHBIX YCIOBUSX. (hopMHpOBaHUH KPYro3opa 1
1 .BBCI[CHI/IC » Co0moaTh MpaByiIa HKOJIOTHYECKH IPAMOTHOTO MOBEICHUS (YHKIIMOHAIBHOI IPaMOTHOCTH YeJIOBEKa omnpoc
B OKpY’Kalolie cpeze. JUISl pELIEHUs] MPAaKTUYECKHX 3a/1ad;
* OueHuBaTh BIMSHUE XUMUYECKOTO 3arps3HEHUS 113 2 — BnajieHre OCHOBOTIOJIAT AIOLIIMHU
OKpY2Kaloliel cpeibl Ha OpraHu3M 4elI0oBeKa U JpYTHE KUBbIE XUMHYECKHUMHU OHATUAMHU, TEOPUSIMH,
OpraHU3MBI. 3aKOHAaMH ¥ 3aKOHOMEPHOCTSIMHU; YBEPEHHOE
» CoOmroath mpaBuiia 6€30MacHOro 00paIieHHs ¢ TOPIOYUMHU 10JIb30BaHUE XUMHYECKON TEPMHHOJIOTHEN
U TOKCUYHBIMH BEII[ECTBAMHU, JIAOOPATOPHBIM 000PYIOBaHUEM. | W CHUMBOJIMKOM;
* T'OTOBHUTH PacTBOPBI 3aTAHHON KOHIICHTPAIIMHU B OBITY M Ha
TIPOU3BOJICTBE.
* Kputuuecku orieHHBaTh JJOCTOBEPHOCTh XUMUYECKOT
MHPOPMAIINH, TIOCTYNAONICH W3 pa3HbIX HCTOYHHUKOB.
1.1. 8 e JlaBaTh oOmpeAeleHHe ¥ ONepUpoBaTh C.TICVI[y}OIJ.U/IMI/I II3 2 — BiasieHne OCHOBOMNOJATAIOIIUMH
XUMHYECKHMHU MOHATHSMHU: BEIIECTBO, XUMUUECKUI 2JIEMEHT, | XMMUYECKUMH  TOHATHUAMH,  TEOPHUSIMH,
OcHOBHEIE Co AepKaHue yqeﬁﬂoro MaTepHajia 4 aToM, MOJIEKYJa, OTHOCHUTENIbHBIE aTOMHAasi M MOJIEKYJISIpHas | 3aKOHAMHU U SaKOHOMepHOSTHMH; yBepeHHOS IInceMenHBIH
HOHSTHS U Macchl, HOH, QJUIOTPONHUS, H30TOIBI, XWMHYECKas CBs3b, | IOJb30BaHHE uxmvmqecrcou TEPMUHONOTHEH | orrpoc
9JIEKTPOOTPHLIATEILHOCTD, BaJIEHTHOCTb, CTENIEHb OKUCIICHHS, | M CUMBOJMKOI;
3aKOHBI 1.OcHOBHBIC NOHSITHI XUMHHU 2 MOIIb, MOJSpHas Macca, MOJSPHbIH 06beM rasoobpasubrx | I3 4 — cdopmuposannocts ymenns aasats | PCILICHUC
XUMUHA BEIIECTB, BELIECTBA MOJIEKYJIPHOTO M HEMOJIEKYJISAPHOIO | KOJIMYECTBEHHBIE OLIEHKM M TIPOM3BOJIUTH 3amau
CTPOGHMS, pAaCTBOpPBI,  3JEKTPOJIUT W  HEIIEKTPOJMUT, | pacdyeThl MO XUMHYECKHM (opmynam u
2.0CHOBHBIC 3aKOHBI XUMUU 2 3JIEKTPOJIUTHYECKAs JIUCCOLHALINS, OKHCIIUTEIb 1:[ YPaBHEHUAM,;
BOCCTAHOBHTENIb, OKHCJICHHE HBOCCTAHOBJIICHHE, TEIIOBOU
HpaKTI/I‘ICCKoe 3AHATHEC: 4 3G deKT peakuuy, CKOPOCTh XMMHUYECKOW PEaKIWH, KaTajiu3,
2 XUMHYECKOE paBHOBECHE, YTIICPOTHBII CKeJIeT, Oraér o

1.PacueTHbIe 3a/1a4uM Ha HAXOXJICHUE

(yHKIMOHANIBHAS TPYIINA, H30MEPHs, TOMOJIOTUS
* DopMyIHpOBaTh 3aKOHBI COXPAaHEHUS] MAacChl BEIIECTB U

PAaKTUYECKOM




OTHOCHUTEJIbHOM MOHCKYHHPHOﬁ MacCCHhI,
OIIPpCACIICHUC MaCCOBOU JOJIN
XUMHUYCCKHUX 3JICMCHTOB B CJIO?KHOM
BCIICCTBC

MOCTOSIHCTBA COCTaBa BEILECTB.
* VYcraHaBIMBATh NPHIMHHO-CIEACTBCHHYIO CBS3b MEXKIY
COJICP)KAHUEM O3THX 3aKOHOB M HAINMCAaHHEM XHMHYECKUX
(hopMyJ1 U ypaBHEHHI.

* YcTaHaB/IMBaTh IBOJIIOLIMOHHYIO CYIIHOCTh MEH[EJICEBCKOM
U COBPEMEHHO# (hOPMYIHPOBOK Nepuogudeckoro 3akona J[. 1.
Menpeneena.

pabote

* OOBSACHATH (DM3UUECKHIA CMBICT CHMBOJIMKH TIEPUOANIECKON OTYéT O
Z‘OCHOBHBIe INOHATHA U 3aKOHBI 2 Tabnuipl  XuMudeckux — anementoB  J[.M.  Menaeneea o
MMpaKTU4CCKOU
(HOMEpoB 3JeMeHTa, MEepHoja, IPYIIIbl) W YCTAHABIMBATH
[PUYHHHO-CIICICTBEHHYIO CBS3b MEXKIY CTPOCHHEM aToMa U pabore
3aKOHOMEPHOCTSIMH ~ M3MCHCHHSI CBOICTB  JIEMEHTOB U
00pa30BaHHBIX MMM BELIECTB B IIEPHOAAX U TPYIINaX.
*» XapakTepr30BaTh 3JIEMEHTBI MaJIbIX U OOJIBLINX [EPHOIOB
110 UX IMOJIOKEHHUIO B IepHoandeckoii cucteme J[. 1.
Mengeneesa.
* BBINOJIHATE XUMHUYECKUH SKCIIEPUMEHT B [IOJIHOM
COOTBETCTBUH C NPABIIaMU O€3011aCHOCTH.
* HabirojaTh, (MKCHPOBATh M ONMCHIBATH PE3YJIBTATHI
[IPOBE/ICHHOI0 SKCIICPUMEHTA.
1.2. 8 » Mcionb30BarTh B y‘-IG6HOfI " I3 1 chopMupoBaHHOCT ITpeI[Cj‘aBI[eHPIP’I 0
. MeCTe XMUMHU B COBPEMEHHOW Hay4HOU
HepI/IOI[I/I‘I Coz[epmalme y'—lQﬁHOFO MarTepuajaa 4 HpO(beCCI/IOHaJ'IBHOI/I ACATCIIbHOCTU KapTHHE MHpA; MOHHMAHHE PO XHMHH B
CCKHii 1.ITepnonuueckuii 3akon J[.M.Menneneepa 2 | XUMHYECKUE TEPMHUHBI U CUMBOJIUKY. $§E¥S§§E$::ou rpaMKopr:cgﬁfa venopeny | THCBMeHHBII]
3aKOH U * Ha3piBaTh W3y4EHHBIE BEMIECTBA T10 JU1S pellieHHs IPAKTHYECKUX 3a/1at; onpoc
Tepuomuy 2.CtpoeHue 3JIeKTPOHHBIX 00010YeK 2 | TpuBMAIBHON WM MEXIYHAPOIHOM T3 2 — suazenwe ocosonomarawonpnwr | TECTHpOBanHMe
XUMUYECKAMH  TOHSTHAMH,  TEOPHAMH,
eckKas dTOMOB HOMCHKIJIATYpPE U OTPaXXaTb COCTAB 3THUX 3aKOHAMH U 3aKOHOMEPHOCTSIMH; YBEPEHHOE
CHCTEMA HpaKTI/IquKoe 3AHSITHE: 4 COCIMHECHUH C TIOMOIIHI0 XUMHUYECKUX TIONB30BAHAE XHMHHECKOH TepMHHONOrHEH
. U CUMBOJIUKOH;

XUMUYECK ~ 2 (I)OpMYJ'I. M3 3 — BrmajgeHHe OCHOBHBIMH METOIAMH OTYéT 0
x 1.rI£IeﬁIOI[I/ILIeCKI/H/I 3aKOH « OTpaxaTh XUMHYECKHE IPOLIECCHI C HAaY4YHOTO no3gax—ms{, HCTIOMBSYEMBIMI B | 11y a ke pyreckof
HN.MeuneineeBa B CBETE CTDOCHUA o XUMUH: HaOJI0IEHUEM, OIMCAHUEM,

DJIEMEHTOB I[ A p IIOMOIIIBIO YPABHCHUHU XUMHUYCCKUX H3MEpEHHEM,  OKCIEPHMEHTOM;  yMEHHE pabore
U aroma. CocraBiieHHE QJICKTPOHHBIX peaxuuii. 00palaTbiBaTh,  OOBSCHATH  PE3YILTATHI
* * o NPOBEICHHBIX OIBITOB M JE€JaTh BBIBOJbI,
Mennenee @OPM}’H aroMma * HPOBOHHTL CaMOCTOATCIBHBIN ITOUCK FOTOBHOCTb M CHOCOGHOCTh  TIPUMEHSTDH
= METOJIBI MO3HAHUS pu pereHnn OTYET O
Ba U 2.CTpoeHue 3JIEKTPOHHBIX (hOPMYII 2 | XuMHYECKOH HHPOPMALUH C ek s _Omero
CTpOCHHUC aTOMOB HCIIOJB30BaAaHHUEM Pa3JIMYHBIX 13 4 — cOPMUPOBAHHOCTE YMEHHs JaBaTh p p
aToMa HCTOYHHUKOB (Haquo-nonmepHHx KOJIMYECTBEHHBIC OLCHKH W HPOU3BOIUTH paoore
o pacdyetbl 0 XHUMHYECKHM (opMmyiaM u
HU3a1aHuH, KOMIIBIOTEPHBIX 0a3 JaHHBIX, YPABHEHUAM;
pecypcoB HHTepHeTa); I3 5 — BrnajeHue NpaBUIaMHM TEXHHUKH 3aHlI’ITa
6e30macHOCTH npu UCIIOJIb30BaHNH IIPOEKTOB

* CMOJIb30BaTh KOMIBIOTEPHBIE
TEXHOJIOTHH JIJIs 00pabOTKHU U TIepeiauu
XUMHYECKON MHPOpMAIUH U e
MIPEACTABICHUS B PA3IUYHBIX (hopMax.

XMMHYECKUX BEIIECTB;
I3 6 — chopMHUPOBaHHOCTH COOCTBEHHOI
MO3UIMH IO OTHOIICHHI0 K XUMHYECKOH
nHbOpMALMK, MOJMy4aeMOil M3  PasHBIX
HCTOYHHKOB.




1.3. 2 | * Mcnons3oBaTh B yueOHOI 1 mpodeccuonanbHoii | 13 1 chopmuposantocts npeactasiennii o
MECT€ XUMMHUM B COBPEMEHHOU HAYYHOHU
CTpoeHne Conepmaﬂne yqeﬁﬂoro MarepuaJjia 2 ACATCTLHOCTH XUMIICCKHAC TCPMHUHBL I KapTHHE MHpa; IIOHHMaHHE PONU XHMHHU B
CHMBOJIHKY. (opmupoBaHUH Kpyrosopa u
Bemecrsa | 1 o 2 pMHp y pyrosop ITucEMEHHBIH
.LTPpOCHHUC BCIIICCTBA. » Ha3pIiBaTh M3y4eHHBIE BEIIECTBA 110 (QYHKIMOHANLHO TPAMOTHOCTH YeNOBeKa
. TPUBHAIBHON MITH MEXIyHAPOIHON JU1s PEIICHNS IPAKTHYECKHX 3a/1at; onpoc
HOMEHKJIATyPE M OTPaskaTh COCTAB STUX 3 2 — BuaneHue OCHOBONONAraOUIMHA
o XUMHUYECCKHUMHU TIOHATUAMH, TEOpUAMHU,
COGHHHeHHI/I c HOMOH'IL}O XAMHIECKIX cbOpMy'H' 3aKOHaMH U 3aKOHOMEPHOCTAMH; YBEPEHHOC
. OTpa)KaTb XUMHYECCKHE IMPOIECCHI C TIOMOIIBIO [10JIb30BaHUE XUMUYECKOH TEPMUHOJIOTHEH
YPaBHEHUN XUMHUYECKUX PEaKIUil. ¥ CUMBOJIMKOIA;
* [IpOBOAMTE CAMOCTOSATEIBHBIN MOUCK TI3 3 — BrajcHue OCHOBHLIMH METOZaMH
o HAY4YHOI'O IIO3HAHHUsA, HCIIOJIb3YyEMBIMU B
XUMHUYECKON HH(GOPMAIIMHY C HUCTIOTh30BAHUEM XHMHM:  HaOMOeHMeM,  OMHCAHHEM,
Pa3JINIHbIX UCTOYHUKOB (HaleHO—HOHyJIHpHLIX U3MEPEHHUEM,  OKCIIEPUMEHTOM;  YMEHHE
U3/IaHUHA, KOMIILIOTEPHBIX 043 JaHHBIX, pECYPCOB | 00pabaTeBath, — OOBACHATE — PE3yNbTAThI
I/IHTepHeTa). NPOBEACHHBIX OMNBITOB M [€J1aTh BBIBOJbI;
’ TOTOBHOCTb H CHOCOGHOCTB TIPUMEHSATH
* HCIIOJIb30BATh KOMIBIOTEPHBIC TEXHONOTHH UL | yieromer  nossamms  mpn  pemeHun
00paboTKH U Mepeaauyn XUMUICCKOM NPaKTHYECKHX 33124,
uH(OPMALIUK U €€ IPEICTABIECHHS B Pa3IdYHBIX I3 6 — cdopmupoBaHHOCTE COGCTBEHHOI
(1)0 Max IIO3UIUHU II0 OTHOIICHUIO K XHMHYECKOMH
P ’ nHopMaly, MONy4aeMOd U3  pasHBIX
HCTOYHHKOB.
1.4Bona. 3 | * Ucnoab3oBath B yueOHOM U 113 1 copmmuposanHoCTs, npescTapieniii o
o MECTC XHWMHH B COBpCMCHHOﬁ Hay‘{HOﬁ
PactBopel | Coaep:kaHue yueGHOro MaTepuasia 2 | npoeccCHOHAIBHON AEATeIbHOCTU KapTHHE MHpA; TOHHMAHHE POTH XHMHH B
XUMHUYECKUE TEPMUHBI U CUMBOJIUKY. (bopmuposanuu Kpyrosopa " | TectupoBaHme
1 .BOI[a. PaCTBOpBI 2 p Y (yHKIMOHAIPHON TPaMOTHOCTH YelOBEKa P
CaMOCTOHTeJIBHaﬂ paﬁoTa 1 e Ha3rpIBaTh N3Yy4YCHHBIC BEIIECTBA 110 IUTSL PEILICHHsT TPAKTHYECKHUX 3a/1a4; HOI[FOTOBK&
> 7 II3 2 — BrasieHne OCHOBOMNOJATAIOIIUMH
TPUBUAJIIBHOU UJIN MCXKIAYHAPOIHOU o
Oﬁyqammnxcﬂ p 'Hy p I[ XUMHUYCCKUMHU TIOHATHSAMMU, TEOPHUSAMU, COO6HIeHHI/I
HOMCHKJIATYp€ U OTpaXXaThb COCTaB OTUX 3aKOHAMH U 3aKOHOMEPHOCTSIMH; YBEPEHHOE
Kucnotbl, OCHOBaHUS M COJIM KaK 1

QJICKTPOJIUTHI.

COEIMHEHUI C TOMOIIBI0 XMMHUYECKUX
bopmy.

* OTpakaTb XMMHUYECKHE ITPOLIECCHI C
MIOMOIIBIO0 YPAaBHEHUI XUMUYECKUX
peaKuuid.

* [IpoBOIUTE CaMOCTOATEIBHBIN TOUCK
XUMHYECKON MHPOpMAIUH C
HCIIOJI30BAHNUEM PA3INYHBIX
HCTOYHUKOB (HAYYHO-TOMYJISIPHBIX
W3JIaHUH, KOMITBIOTEPHBIX 0a3 JaHHBIX,
pecypcoB UHTepHeTa);

* HCII0JIB30BaTh KOMIIBIOTEPHBIE
TEXHOJIOTHH i1 00paOOTKHU M TIepeiavu

MOJTE30BaHUE XUMUYECKOH TEpMUHOJIOTHE
W CHMBOJIMKOW;

II3 3 — BiaageHue OCHOBHBIMH METOJAMH
HAy4YHOTO T[IO3HAHMS, HCIIOJIb3YEeMbIMH B

XUMHU: HaOJIF0JCHHEM, OIMCaHUEM,
HU3MEpPEHHEM,  HKCIICPUMEHTOM;  YMCHHE
00pabarbiBaTh,  OOBSACHATH  PE3YJbTATHI

MIPOBEJICHHBIX OIBITOB ¥ JeNaTh BBIBOJPDI;
TOTOBHOCTh M CIIOCOOHOCTH MPHMEHSTH
METO/IbI MO3HAHUS pu pereHnH
MPaKTUYECKHUX 3a1a4;

3 6 — cdopMUPOBAaHHOCTH COOCTBEHHOI
MO3HUIMH 1O OTHOIIGHHIO K XHMHYECKOH
nHOpMamKK, TOJNydaeMOH U3  pa3HbIX
HCTOYHHUKOB.




XUMHUYECKON HHPOpMaAIUH U ee
MPEICTABICHHS B PA3IMYHBIX (opMax.

1.5.Kaace 2 * Mcronb30BaTh B y4e0HOM M IPO(ECCHOHATHLHOM I3 1 cdopmupoBaHHOCTH npeuchaBneﬂnﬁ 0
JIESATENBHOCTH XUMUUECKHUE TEPMHUHBI U CUMBOJIUKY. MECTe XHMHM B COBPEMCHHOM HayaHOM
upukaut | Copepsxanne y4eGHOro MaTepHaIa 2 | - Ha3wiBats n3yuCHHBIC BELICCTBA 110 TPHBHATBHOI Raprie AP TOMINaIMe porn xinu »
" 1 .KHaCCI/ICbI/IKaHI/IH HCOPraHN4YCCKUX 2 | M MEHAYHAPOMHON HOMCHICTALYPE H OTpartaTh (yHKimOHATLHO  rpamoTHOCTH wenopeka | | CCTHPOBAHHE
HeopraHu . % COCTAB 3THX COCMHEHHUH C TOMOIIBIO XUMHIECKHX U POIIICHHS MPAKTHYECKIX 31at;
YeCKHX COCIMHCHUH U UX CBOHUCTBA dopmysr. M3 2 - BiajeHne OCHOBONOJNArAIOLMMU
* OTpaxkaTh XHUMHYECKHE TIPOIECCHI C TOMOIIBIO XHMIECKIMH  TOHATHAMH,  TeopHsMi, | T
COCTMHEH YPAaBHEHHUH XUMHYECKHUX PEAKIHH. 3aKOHaAMH M 3aKOHOMEPHOCTAMM; YBEPEHHOE OAr'OTOBKA
UM 1 UX * [IpoBOIUTE CAMOCTOSATENBHBIN MOUCK XUMUYECKOM HOJIb30BaHME XMMUYECKOH TEPMUHOIOTrUEH COO6HICHI/II7I
o HH(OPMAIUH C UCTIONB30BAHUEM PA3THUHBIX H CHMBOJIMKOIH;
CBOHCTBA HCTOYHMKOB (HAaY4HO-MOMYJISPHBIX H3IaHUMH, M3 3 — brajenue OCHOBHBIMM METOJaMU
KOMITBIOTEPHBIX 0a3 TaHHBIX, pecypcoB MHTepHeTAa); HAYUHOTO  TIOSHAHW,  MCIOIESYCMEIMIL B
XHUMUH: Ha6H}OHeHHCM, OITUCAaHUEM,
* UCIIOJIB30BaTh KOMITBIOTEPHBIE TEXHOJIOTHHU ISt J3MEPEHUEM,  SKCTICDHMGHTOM;  yMEHHe
00pa0OTKM M IIepeian XMMIMECKOii HHPOPMALMK M €€ | oGpaGarsipats,  OGBACHATH  pe3y/bTATHI
NPEJICTABICHAS B Pa3IM4HbIX popMax. OObACHATE MPOBEJICHHBIX OIBITOB ¥ JIENaTh BBIBOJIBI;
CyH_[HOCTI) XUMHYCCKUX HpOHeCCOB. TOTOBHOCTb H CHOCO6HOCTB TIPUMEHSATH
KnaccuuiupoBaTh XMMAYECKUE PEAKIIHH TI0 METOIbl  MO3HAHMA  OPU  PELICHUH
Pa3IMYHBIM IPU3HAKAM: YUCITY U COCTaBY NPOMYKTOB M | IPAKTHYECKHX 3a/1at,
PeareHToB, TemoBoMy 3bdeKTy, HanpasieHuio, paze, | I3 6 — chopmuposanrocTs cobersenol
HAJIMYHIO KATAJIN3aTOPa, M3MEHEHHIO CTETIEHEH TOSHIUMH [0 OTHOMICHHIO K XMMHICCKOU
nHGOPMAIMK, TONy4aeMOH W3  pa3HBIX
OKHUCJIEHHUS JIEMEHTOB, 00pa3yIOIHMX BEIIECTBA. HCTOTHIKOB.
* VCTaHaBIMBATH MPU3HAKH OOIIETO M PAa3IHIHOTO B
THIOJIOTHH PEAKIHMI Il HEOPTAaHMIECKOM 1
OPraHUYECKON XUMHHU.
* KitaccuguiuposaTh BENIECTBA U POLECCHI C TOUKH
3pEHHs OKUCIIEHUS-BOCCTaHOBIIeH . COCTaBIIAT
YpaBHEHHS PEAKIHi ¢ MOMOIIBIO METO/IA
JJIEKTPOHHOTO OanaHca.
1.6. 6 | * Hcnons3oBaTh B yuebHOI 1 mpodeccuonansroii | 13 1 chopmiposantocts npeactasietnii o
MECT€ XHMHHM B COBPEMCHHOM HAy4YHOH
XHUMHYECK Conepﬁcanne y‘leﬁHOFO MaTepuaJjaa 4 ’S:If;:g;;s;TH XUMHIHCCKHC TCPMUHBI 1 KapTHHE MHpAa; HOHI/IMEII)HI/IC ponu XI/II\}/III/II/I B
ue 1. Knaccugukanus XuMUIeCKUX 2 |« Hasssars M3yYEHHbIE BELIECTBA 10 $§E¥§£§sgﬁoﬁ TpaMK(El‘}I];:CS"l(‘)I/II) R— yCTHBIH
pCaKknuun p e aKHI/Iﬁ TPUBUAILHON HITH MEXTyHAPOHOMI JUTSL PEIICHHsT TPAKTHYECKIUX 3214, onpoc
2.OKHUCITHTENIBHO-BOCCTAHOBUTEIIBHBIE | 2 | hoorr ol yPe 1 O7paucais casraB sTis - I ———— YCTHBIH
) COGHHHGHHﬁ € IIOMOLIbI0 XUMHUYICCKUX cbOpMyH' 3aKOHaMU U 3aKOHOMCPHOCTAMH, YBEPCHHOC
pPCaKIHn * OTpakaTb XUMHYIECKUE MPOLIECCHI C * [ONb30BAHME XMMHYECKOH TEPMUHONIOTHEH onpoc
. IIpoBOaUTH CAMOCTOSITENIBHBIN TOUCK 1 CUMBOJINKO;
HpaKTI/IquKOC 3aHATHC: 2 XUMH9ECKO# HHOPMAIIHH C HCTIOTB30BAHHEM M3 3 — BrajgeHHe OCHOBHBIMH METOJAMU _
1 Penrenue Ranau v vIINAKHEHUN HA 2 HAytHOTO TIO3HAHMA, MWCTIOMBSYCMBIMH B Oruér o




CKOpOCTI) XUMHUYECKUX peaKHI/Iﬁ pa3JIH11HLIX NCTOYHUKOB (Hay‘{HO-HOHyﬂHpHLIX XUMHUH: HaGH}OHCHI/IeM, ONHCaHUEM, HpaKTI/IquKOﬁ
o U3JaHui, KOMOBIOTEPHBIX 0a3 JAHHBIX, PECYPCOB ”gMegeH“eM’ ”Cgep“MeﬂTOM; ymenme paboTe
O6paTI/IMOCTB XUMHNYCCKHUX PCAKIINU U VHTepHeTa); 00pabatbiBath,  OUBICHATL — pE3yJIbTATbL
> [IPOBEICHHBIX OIBITOB M [IeJaTh BBIBOJBI;
XUMHNUYCCKOC paBHOBeCI/Ie * MCIIOJIB30BaTh KOMIIBIOTCPHBIC TEXHOJIOTUH IJIs TFOTOBHOCTb M CIIOCOOHOCTH IPUMEHSTh
00paboTKH U Tepeaadyn XUMAYECKON METONbl  TO3HAHWS TP PEIIeHHH
[PAKTHYECKUX 3a/1ad;
HH(OPMAIIUY U €€ MPEACTABICHUS B Pa3IUIHBIX 13 4 — COpMHPOBAHHOCTS yMeHHS 1aBaTh
opmax. KOJIMYECTBEHHBIE OLEHKH W IIPOM3BOJIUTH
IIOMOINBIO YPAaBHCHUN XUMHWYCCKUX PCAKITUH. pacueTl MO XHMHYECKHM (opMynam u
* BBINOTHATE XUMUYECKUH KCIICPUMCHT B YPAaBHCHUSAM;
OJIHOM COOTBETCTBHH C TIPaBUIIAMHU I3 5 — Brajenue mpasuiaMu TeXHHKH
0e30MacHOCTH pu UCIIONb30BAHUI
be3omacHOCTH. XUMHYECKHUX BELLECTB;
* HaGnronat, (bHKCI/IpOBaTL U OIMCBHIBATh I3 6 — chopMHUPOBaHHOCTH COOCTBEHHOI
PE3yJIbTAaThl HPOBECACHHOTO 3KCICPUMEHTA. TO3UIMH [0 OTHOLICHHIO K XHMHYECKOH
nHopMaly, MONy4aeMOd U3 pasHbIX
HCTOYHUKOB.
1 7 7 e VICII0JI30BaTh B yqe6H0171 u 3 1 chopmMUpOBaHHOCTH NPEJICTaBICHUI O
i o MECT€ XUMHUHM B COBPEMEHHOW Hay4yHOM
MeTajuibl Conepma}me y‘leﬁnoro MaTepuaJia 4 HpO(bCCCI/IOHaHBHOI/I ACATCIIbHOCTH KapTHHE MHpa; IIOHHUMaHHE POIU XHMHHU B
XAUMHUYECKHUE TEPMUHBI U CUMBOJIMKY. bopmuposanmit Kpyrosopa 1 i
H 1 'MeTaﬂH}-’I 2 p y (YHKIIMOHAIBHOI TIPAaMOTHOCTH 4YEJIOBEKa Yerubii
HEMeETalJIbl * Ha3wiBaTh HN3YYCHHBIC BCIICCTBA I10 JUIS pEIIeHNs TPAKTHYECKUX 3a/1a4; OIpocC
A = II3 2 — BiazeHWe OCHOBOIOJIArAIOIIMMH o
TpUBHUAJIIBHOU WUJIM MCKAYHAPOJHOU
2.Hemeranbl 2| AYHApOZ P———————— T L
HOMCHKIIATYP€ B OTpaXXaTh COCTaB OTUX 3aKOHAaMH U 3aKOHOMEPHOCTSAMH; YBEPEHHOE onpoc
¥ [0JIb30BAHUE XUMUUYECKOH TepMUHOIOrHei
HpaKTquCKoe 3aHATHE: 2 COCANHCHUH C ITIOMOIIIBKO XUMHNYCCKUX 1 CHMBOHKOI:
1.CBOIiCTBA METAUIOB M HX bopmyr. I3 3 — BrageHHe OCHOBHBIMH METOJAMH OT4ér 0
. g N OTpa)I(aTB XMMHYECKHE TPOIIECCHI C HAYYHOTO TO3HAHHUS, HCIIONb3yeMbIMH B [PaKTHYECKOH
COeINMHEHNN N XUMHH: HaOJII0IeHHEM, onucaHHueM,
IIOMOIIBIO YPABHCHUUN XUMHUYCCKUX M3MEPEHHEM,  OKCIIEDHMEHTOM;  yMEHHe pabore
CaMOCTOﬂTe JILHAA p aﬁOTa 1 peaKHHﬁ. 00pabarbiBaTh,  OOBSACHATH  PE3YJbTAThI
[IPOBE/ICHHBIX OIBITOB M JIeNIaTh BBIBOJIBI;
Oﬁyqam[ﬂl/lXCﬂ XapaKTepH?’OBaTI) COCTaB, CTPOCHHE, FOTOBHOCTH M CIIOCOOHOCTH —TPHMEHSATH
1.OxucauTenbHbIC ¥ BOCCTAHOBHTEIBHEIC CBOMCTBA CBOMCTBA, MOJy4YCHHE U IPUMEHCHHE x;;:zf;ecmio;:;;iﬂ OpY  peleHHH [ToAroToBKA
HEMETAJUIOB B 3aBHCHMOCTH OT X ITOJIOKEHHS B PALY BakHeNIKX MeTayuioB (1A u Il A rpynm, | n3 4 — chopunposarocts yverms asats COOOIIEH I

ANEKTPOOTPHUIATEIEHOCTH.

AIFOMMHMS, JKEJIe3a, a B ECTECTBEHHO-
Hay4YHOM NpPOQHIIe U HEKOTOPHIX &-
JJIEMEHTOB) U UX COEANHEHUH.

» XapakTepHu3oBaTh COCTaB, CTPOEHUE,
CBOICTBa, IIOJIyY€HNE U IPUMEHEHUE
BaxkHeimux HemerauioB (VIIIL A, VIIA,
\TA rpynmn, a Taxke azora u pocdopa,
yriaepoaa U KpeMHus, BOJIOPO/a) U UX
COCIMHECHUM.

* BBINIOJTHATh XUMUYECKUN DKCIEPUMEHT

KOJINYECTBEHHBIE OIEHKH U TPOU3BOAUTH
pacueThl HO XHMHYeCKHM (opMynam u

YPaBHEHHSAM;
I3 5 — BrnajeHue NpaBUIaMHM TEXHHUKH
0e30macHOCTH npu UCIIONb30BaHUU

XMMHYECKUX BEIECTB;
I3 6 — chopMHUPOBaHHOCTH COOCTBEHHOI
MO3HUIMH 1O OTHOIICHHIO K XHMHYECKOH
nHOpMamKMK, TONydaeMOH W3 pa3HbIX
HCTOYHHKOB.




B TIOJTHOM COOTBETCTBHH C TIPAaBUIIAMHU
0€30MaCHOCTH.

* Habmonate, pukcupoBaTh 1
OIHMCHIBATH PE3YIbTATHI IPOBEICHHOTO
IKCIEPUMEHTA.

. Oprannueckass Xumust

* Hcnonp30Bath B y4eOHOI U IPO(hECCHOHATBHOM I3 1 chopmMUpOBaHHOCTb NpEJCTaBICHUI O
e 2 ecre COBPEMEHHOM Hay4YHOU
€STCIIbHOCTU XUMHUYECKHE TEPMUHBI U MECTE  XHMIH B COBPCMEHHOW - HAYHHOU -
Ocnogsie Conepma}me y‘leﬁHOFO MaTepuaJia 2 A p KapTHHE MHpa; TIOHMMaHHE POJIM XHMHH B VcTHBIN
TNOHATHA o CUMBOJIUKY. (hopmMupoBaHUH Kpyrosopa u
OpraHn4ecK l-OCHOBHI’Ie IOHATHA OpraHquCKOH 2 * Ha3bIBaTh U3y4YEHHbIE BELIECTBA I10 (YHKIMOHAIBHOI TI'PaMOTHOCTH 4YEJIOBEKa onpoc
Ol XMW U o o JULSL peIeHHs TPAaKTUYEeCKHUX 3a/1a4;
TEOpHsI XUMHN 1 TCOpHA CTpOGHI/IHV TPUBHUAJIIBHOU WU MEKAYHAPOJHOU I3 2 — BiaseHHe OCHOBONOJATAIOIIMMHU
ctooenns | OPTAHMYCCKUX COCIUHCHNH HOMEHKJIATYPE U OTPAKATh COCTAB ATUX | XMMUMCCKUMI  NOHATHAMM,  TCOPMAMI,
TP L 3aKOHAMH H 3aKOHOMEPHOCTSIMH; YBEPEHHOE
OpraHH4ecK COCAMHCHHUHU C ITIOMOIIBbIO XUMHUYCCKHX HO0JIb30BAaHME XUMMYECKOH TEpPMUHOJIOrHEl
UX OPDMVIL. U CUMBOJIMKOH;
COeMHEHHi (b p y I3 3 — BiajgeHWe OCHOBHLEIMH METOIAMU
: ° OTpa>I<aTB XUMHUYECKUEC ITPOLECChI C HAyYHOTO [O3HAHMS, HCIOJb3yEMbIMU B
TTOMOTIIBIO ypaBHeHI/Iﬁ XUMHUYECKUX XUMUH: HaOJII0/ICHHEM, OIMCAaHUEM,
o H3MEpEeHNEM,  OKCIEPUMEHTOM; YMEHHE
peaKkmuu. 00pabaTbiBaTh,  OOBACHATh  PE3YNBTATHI
MIPOBEACHHBIX OMBITOB M JAENIaTh BBIBOIBI;
TOTOBHOCTh M CIIOCOOHOCTH HPHMEHSTHh
METOJIbI MO3HAHUS pu pelIeHnH
MPaKTUYECKHX 3a/1ay;
I3 6 — chopMHUPOBaHHOCTH COOCTBEHHOI
MO3HMIMH 1O OTHOIICHHIO K XHMHYECKOH
nHbOpMALMK, MOJy4aeMOil M3  pasHBIX
HCTOYHHKOB.
2.2. 10 | Hcnone3oBate B yueOHOH 1 IpodeccnoHabHON I3 1 chopMIpOBaHHOCTE TPEICTABICHHH O
VIIeBo1opo JEATENbHOCTH XUMHYIECKNE TEPMHUHBI ¥ CHMBOJIHKY. MecTe XHMHH B COBPEMEHHOH Hay4HOI
p Coz[epmanne y‘lGﬁHOFO MartrepuaJjaa 10 | - Haspsams U3yYEHHBIE BELIECTBA [10 TPHBUAILHON UITH KapTHHE MHpa; MOHMMAHHE POJIM XMMHH B
bl 1 X 1A 2 MEXTyHapOJHOH HOMEHKJIAType B OTPaXKaTh COCTaB ATHX (opMHpOBaHUI Kpyrosopa " | VeTHBI ompoc
IPUPOJIHBIE -AJIKaHbI COCIVHEHUH ¢ MTOMOIIBI0 XUMHIECKUX (HOPMYIL. (YHKIVIOHAIBHOM TI'PaMOTHOCTH 4YeJIOBEKa
UCTOYHUKA 2 A 2 » OTpaxkaTh XHMHYECKHE MPOLECCHI C HOMOIIBIO yPaBHEHMU JUISL pEIICHHS IPAKTHYECKUX 3a/1a4; VYeTHbli onpoc
-AJIKCHBI XUMHYECKHUX peaKIHi II3 2 — BiazeHWe OCHOBOIOJIArAIOIIMMH
3 .I[I/IeHBI U KaquKI/I 2 XapakTepHu30BaTh COCTaB, CTPOCHUE, CBOWCTBA, MOJTYYCHUE U XUMHYECKUMU TIOHATHUSIMH, TEOPUAMH, TCCTI/IpOBaHI/Ie
IPHMEHEHHE BOXKHEHIINX KIIACCOB YITIEBOJIOPO/IOB (AJIKAHOB, 3aKOHAMH M 3aKOHOMEPHOCTSIMH; YBEPEHHOE ”
4, AJIKHUHBI 2 IUKJI0AKAHOB, AJIKEHOB, aIKHHOB, apEHOB) U MX Hanboyee MONb30BAHME XMMHYECKOH TepMUHONOTHEi VYcerHbIi onpoc
2

S.1IpupoiHbIE UCTOUHUKHU
YIJIEBOJIOPOJIOB

3HAaYUMBIX B HapOZ[HOXOSi[ﬁCTBeHHOM J1ane Hpe}lCTaBHTeJ’[Cﬁ.
* YCcTaHaBIMBATh 3aBUCUMOCTh CBOWCTB XHMHUECKUX BEIIECTB
OT CTPOCHUSA aTOMOB 06pa3y}0umx X XUMHYCCKUX

M CUMBOJIHKOIA;
II3 3 — BiaageHue OCHOBHBIMH METOIAMH
HAyYHOTO MO3HAHUS, MHCIONB3yEeMbIMH B

VYeTHbIN onpoc




3JIEMEHTOB.
* XapakTepr30BaTh BAKHEUIIIME TUITbI XUMUYECKUX CBSI3EH U
OTHOCHUTEJILHOCTB 3TOM THITOJIOTHH.

¢ OOBSACHATH 3aBUCHMOCTb CBOMCTB BEILIECTB OT UX COCTaBa U
CTPOEHHS KPUCTAIUIMYECKHUX PEIIETOK.

* GOpMyIMPOBATH OCHOBHBIE MOJIOKEHUS TEOPUH
9JIEKTPOJIMTHYECKON TUCCOLMALIMK M XapaKTepHU30BaTh B
CBETE 3TOW TEOPUH CBOMCTBA OCHOBHBIX KJIACCOB
HEOPraHNYEeCKUX COCTHHCHUI.

* GOpMyYJIMPOBATH OCHOBHBIC MOJIOKEHUS TEOPUH
XHMHYECKOTO CTPOCHHUSI OPraHUYECKUX COEAMHEHUN 1
XapaKTepU30BaTh B CBETE ITOI TEOPUH CBOICTBA OCHOBHBIX
KJIACCOB OPraHUYECKHUX COCTUHCHHUI.

XUMUH: HaOIIo/ICHUEM, OIMCAaHUEM,
HU3MEpPEHUEM,  HKCIICPUMEHTOM;  YMEHHE
o0OpabaTbBaTh, OOBSICHATH  PE3yIbTATHI

[IPOBEICHHBIX OIBITOB M [IeJaTh BBIBOJBI;
FOTOBHOCTb M CIIOCOOHOCTb  IPHUMEHSTH
METObl  [O3HAHHWS  NpPH  PELICHHH
[PAKTHYECKUX 3a/1ad;

I3 6 — chopMHPOBaHHOCTH COOCTBEHHOI
[O3WLMK 10 OTHOIICHHIO K XHMHYECKOH
nHbOpMALMY, IOJy4yaeMOH M3  pasHbIX
HCTOYHUKOB.

2.3.
Kucnopoaco
JIepIKaIie
OpTraHUYECcK
ne
COE€IUHEHUS

Coaep:xxanue yueOHOro MaTepuaJia

1.Cruptel

2.deHon

3.KapOoHOBBIE KUCIIOTHI

4.CnoxHbI€ 2PUPBI U KUPHI

5.¥Yr1ieBoabl

* Mcnonb3oBarh B y4eOHOH 1 poecCHOHATBHOM
NeSTeTbHOCTH XMMUYECKUE TEPMUHBI M CHMBOJIHKY.

* Ha3pIBaTh n3y4eHHEIE BEIIECTBA [0 TPHBUAIBHOM
W MEXXTyHapOIHOW HOMEHKJIATYpe U OTpaXkaTh
COCTaB 3THX COEIMHEHUIT C TOMOIIBI0 XMMHYECKUX
(hopmyL.

» OTpaxkaTh XMMHYIECKHE TIPOIIECCHI C TOMOIIBIO
YpaBHEHUN XUMHUYECKUX PEAKIIUA.

* B aHanoruuHOM KIII04YE XapaKTepU30BaTh BAXKHENHIINX
MIPEICTaBUTEIIeH IPYTUX KJIACCOB OPraHUIECKHX
COE/IMHEHHI: METAaHOJI ¥ STaHOJ, CJIOKHBIE (DUPHI,
JKHPBI, MBUIA, albAeruabl (hopMalbIeri 1
aleTaNbaerua), KETOHBI (alleTOH), KapOOHOBBIE
KHCIIOTHI (YKCYCHAsl KHCIIOTa, JUIsl €CTECTBEHHO-
HAayYHOTO NpOQUIIS MPEACTaBUTENeH IPYTHX KIACCOB
KHCJIOT), MOHOCaXapH bl (TIII0K034), JHCaXaprIbl
(caxaposa), monucaxapuabl (KpaxMal U HeJUTI0I03a),
QHWINH, aMIHOKHUCIIOTHI, OSITKH, ICKyCCTBEHHBIE U
CHHTETHUYECKHE BOJIOKHA, KayIyKH, IIJIACTMACCHI.

113 1 chopMupoBaHHOCTE NPEACTABICHHH O
MECT€ XUMHUU B COBPEMEHHOW Hay4yHOI
KapTHHE MHpa; IIOHMMaHHE POIU XUMHHU B
(opmMupOBaHUH Kpyrosopa u
(YHKIIMOHAIBHOI TPaMOTHOCTH 4YEJIOBEKa
JUISL peIlieHHs IPAKTUYECKHUX 3a/1a4;

I3 2 — BiageHWe OCHOBOIOJNATAIOIIUMU
XMMHYECKUMU  HOHATUSIMH,  TEOPHAMH,
3aKOHAMH H 3aKOHOMEPHOCTSIMH; YBEPEHHOE
NI0JTE30BaHUE XUMUYECKOH TEpMUHOJIOTHE
M CHMBOJIMKOM;

I3 3 — BrageHHe OCHOBHBIMH METOIaMHU
HAyYHOTO [O3HAHHMS, MHCIIONE3yeMbIMH B

XUMUU: HabII0IeHIeM, OIICAHHEM,
H3MEPEHHEM,  OKCIICPHMECHTOM;  YMCHHE
o0pabaTsBaTh,  OOBACHATE  PE3yJIBTATHI

[IPOBEACHHBIX OMBITOB M JAEIaTh BBIBOIBI;
TOTOBHOCTD M CIIOCOOHOCTb MPHMEHSTH
METOMBI TIO3HAHMS pu PpeIIeHIH
MPaKTUYECKHX 33/1a4;

3 6 — cdopmMupOBaHHOCTH COOCTBEHHOI
MO3UIUH TI0 OTHOIIEHWIO K XHUMHYECKOH
nHbOpMALMK, MOJy4aeMOil M3  PasHBIX
HCTOYHHUKOB.

VYeTHbIN onpoc

VYerHbll onpoc

VYerHbll onpoc

TectupoBanue

VYeTHbIl onpoc

3. buoJgorus

3.1

MHuoroo6pa3
ue JKHUBOTO
MHpa.

Coaep:xanue yueOHOro MaTepuaJia

N

1. Mmuoroo6pa3sue >KuBOro MHUpa.

O3HakoMJIeHHE C  OHOJIOTUYECKAUMHU
CHUCTEMaMH Pa3HOTO YPOBHS: KIIETKOM,

OpPTraHU3MOM, MOy JISAIUEH,
HKOCUCTEMOH, 6uochepoii.
Onpenenenue  poiau  OWONOTHM B
dbopMupOBaHUH COBPEMEHHOM

€CTECTBEHHO-HAyUYHOW KapTUHBI MUpPA U
MIPAKTUYECKOHN JESITEeIbHOCTH JIIOJIEH.

[T13 1 chopmMupOBaHHOCTH
MPEJCTAaBICHUN O PO U
MecTe OMOJIOTHH B
COBPEMEHHOM HAYyYHON
KapTHHE MHpPA; TOHUMaHNe
ponu OMOJIOTHH B
(hopMUpOBaHHH KPYT0o30pa
1 GYHKIMOHAIBHON

YcTHbll onpoc




OObyuenue COOJIIOICHHIO PaBUI
MOBEJICHUS B TPHUPOJE, OCPEIKHOMY
OTHOIIIEHUIO K OUOJIOTUYECKUM

oO0bekTaM (pacTeHHsM M >KHBOTHBIM H
UX COOONIECTBAM) U X OXPaHe

IPaMOTHOCTH ISl PEIICHHUS
MPAKTUYECKHX 3a]1a4;

ITY 2 chopmupoBaHHOCTH
COOCTBCHHOM IMO3HITUH 110
OTHOIIEHHUIO K
OMOJIOrNYECKOI
uH(bOpMAIINH, TOTyYaeMOn
W3 pa3HbIX UCTOYHUKOB,
r100aJIbHBIM
HKOJIOTUYECKUM TpolIeMam
U IYTSIM UX PEIICHUS.

3.2
YUYEHUME
(0]
KJIETKE

22

Coaep:xaHue y4eOHOro MaTepuaJia 14

1. Xumuueckas opraHu3anus KJIeTKH 2

2. Kpartkas wucropust usyudeHus | 2
KIJIIETKHU

3. benku, yrineBoapl, JUOUABI U UX 2

pOJIb B KIIETKE

4. HyxyienHOBBIE KUCIOTHI U UX POJb B | 2

KJIETKE.
5. Crpoenue v pyHKINU KIETKU. 2
6. Bupycel kak HekierouHas ¢opma | 2
KHU3HU.

7. JKW3HEHHBIN MUK KIETKH 2
IIpakTHYecKHe 3aHATHA 2
1. Pemenue 3agau no teme: «HykiienHoBbIE 2
KHCIIOTBI»

JlabopaTopHbie paboThl 6

Ymenue IIPOBOJUTH CpaBHEHUE
XMMHUYECKOM OpraHu3alud JKUBBIX U
HEXHUBBIX O0OBEKTOB.

[lonyyenue mnpeACTaBICHUS O POJIHU
OpraHMYECKUX M  HEOPraHu4eCKUX
BEILIECTB B KJIETKE

N3yuyeHue cTpoeHus KIETOK 3yKapHOT,
CTPOGHUS M MHOrooOpasus KJIETOK
pacTeHMii W JKUBOTHBIX C TOMOILBIO
MHUKPOIIPENapaToB.

Habntonenne  kineTok  pacTeHUl U
KHUBOTHBIX TI0JI MHKPOCKOIIOM  Ha
TOTOBBIX MHUKpOIpenaparax, ux
OIMCAHHUE.

[Ipurorosnenue u OIMCaHue
MHUKPOIIPENapaToB KJIETOK PaCTEHHH.
CpaBHeHHUE CTPOEHHUS KIETOK pacTeHHM

u KHUBOTHBIX o TOTOBBIM
MHUKpoOTpernaparam
Ymenue CTPOMTH CXEMBI

SHEpreTHdeckoro oOMeHa U OMOCHHTE3a
Oenka.

[Tonyuenue [IPEACTABICHUS 0
MIPOCTPAHCTBEHHOW CTPYKType OeJka,

I3 1 chpopmupoBaHHOCTH
NPECTaBICHUNA O POJIU U
MecTe OMOJIOTUH B
COBPEMEHHOI HayYHOI
KapTHHE MUpPA; TOHUMaHUE
poJii OMOJIOTHUH B
(hopMHUpOBaHUU KPYTro30pa
(yHKIIMOHATEHOM
TPAaMOTHOCTH I PEIICHUS
MPAaKTUYECKUX 3a7ay;

113 2 Banenue
OCHOBOIIOJIaralo MU
MTOHATHSIMH H
MPECTaBICHUSIMHU O KUBOI
MPUPOJE, €€ YPOBHEBOM
OpraHu3aly 1 3BOJIIOLINH;
YBEPEHHOE MOJIb30BaHUE
OMOJIOTUYEeCKOU
TEPMHUHOJIOTUEN U
CHMBOJIHKOM;

T13 3 Bi1azeHye OCHOBHBIMU
MEeTOAaMHu Hay4YHOT'O
TTO3HAHMS, UCTIOJB3YEMBIMHU
pu OMOJIOTUYECKUX

IIncemenHbIn
ompoc

TectupoBanue

IIncemenHbIi
onpoc

YcTHbli onpoc

IInceMeHHBIH
onpoc

YcTHbli onpoc

YcTHbli onpoc

IIncemenHbIi
onpoc

OTt4ét 0
[IPaKTUYECKON
pabore

OTyer no




o 2 monekys [JHK u PHK HCCIEeIOBAHMUIX JKHUBBIX 71ab0PaTOPHBIM

1. HaOmrogenue KIETOK pacTeHH W . . 260TaM

O3HakOMJICHHE C KIETOYHOW TEOpHel | 0OBEKTOB U DKOCHCTEM: p

KUBOTHBIX TOJI MUKPOCKOIIOM Ha TOTOBBIX

CTPOCHHS OPraHU3MOB. ONHMCAaHUEM, U3MEPEHHUEM,

MUKpOIpernaparax, Ux OnucaHue. .

YMenue CaMOCTOSTEJIbHO WCKaTh | MPOBEICHUEM HAOIIOICHHIA,

2.IlpuroroBienHue u omnucanue | 2

9 JI0Ka3aTeNbCTBA TOrO, YTO KJIETKAa — | BBIABICHUE U OLIEHKA

MUKPOTMPENapaToB KJIETOK PACTCHUIA. .

JJeMEHTapHas  JKMBask CHUCT€Ma U | aHTPOIOTEHHBIX U3MEHEHUHU

3CpaBHEHHE CTPOEHUS KIETOK PAacTeHud u | 2 OCHOBHAsI CTPYKTYPHO-(QYHKIIMOHAIBHAS | B IIPUPOJIE;

JKUBOTHBIX 11O TOTOBBIM MUKPOIIPpEIIapaTaM. CJIMHHIIA BCCX KUBBIX OPTAaHU3MOB. Iy 1 C(bopMI/IpOBaHHOCTL Hoxroroska
yMEHHI 00BICHATE coobmeruti
pe3yIabTaThl OMOJIOTHYECKUX
JKCIIEPUMEHTOB, pellaTh
3J€MEHTapHbIC
OHMOJIOTMYeCKHe 3a/1auH;

10 | OBnagenue 3HaHusiMU O pasmHoxkenuu | 13 8 BmageHue
3.3 Cojaep:xkanue yueOHOro MaTepuasa 8 KaK O Ba)KHEHIIEM CBOWCTBE JXUBBIX | OCHOBOIIOJIArAIOIIMMHU
PIAHU3M =
(?, A3MH3>K Pa3mHOXeHNEe OpraHu3MOB. 2 OpPraHU3MOB. OHSTHSIMHU U TluchMeH b
EHUE u YMeHue CcaMOCTOATEIBHO  HAXOAUTh | MPEACTABICHUSIMU O KUBOU KOHTpOIb
vHmBHy | Merios. 2 | ommums MHTO3a OT Mei03a, OMpeNelsisi | IPUPOE, e¢ YPOBHEBOI Yembiii onpoc
gﬁggfyi SBOJIOLNUOHHYIO  POJb JTHX BHUJIOB | OpraHU3alMU U 3BOJIIOLNH;
OPLAHIZM | OMOPHOHAIIBHOE pa3BUTHE OpraHM3Ma. 2 JICJIEHUs] KIIETKHU. YBEPEHHOE TI0JIL30BAHKE Tectuposanne
OB O3HaKOMJICHHE C OCHOBHBIMHU CTQJIUSIMH | OMOJIOTUYECKOM
[ocTamMOpHOHAIBHOE pa3BUTHE. 2 OHTOTE€HE3a Ha NpUMEpPE  Pa3BUTHA | TEPMUHOJIOTHEN U YCTHIl onpoc
i 5| TO3BOHOMHBIX KHBOTHBIX. CHMBOJIMKOW; ZCTI,{,HH onpoc
aKTHYecKHe 3aHATHSA T4ET O
| p = €3 5 VYmenue  xapakrtepusoBarh  craauu | [I13 9 BnageHue HpaKTHIeCKOR
- DPUIBJICHAC M ONMHCAHUC  HPU3HAKOB MOCTOMOPUOHANBHOTO ~ Pa3BUTUS  HAa | OCHOBHBIMU METOJaMU pabote
CXONCTBa  3APOJBIIICH  HCIOBCKA M npuMepe uenoBeka. O3HAKOMIIEHME C | Hay4HOIO IO3HaHUS, [oAroToBuTH
ApyTUX TTOSBOHOHHEIX Kak MpUYMHAMU HApYIICHUH B Pa3BUTHH | MCIOJIb3YyEMbBIMU IPU COOOMIeH s
JI0OKA3aTelIbCTBO HMX  SBOJIOLHUOHHOTO OPTAHU3MOB. T —
POACTEA. PazButne yYMEHHUS MPAaBUJIBHO | UCCIIEA0BAHUAX JKUBBIX
(¢bopMupOBaTh  JOKa3aTCbHYI0  0a3y | 0ObEKTOB U IKOCHCTEM:

ABOJIIOIMOHHOTO PAa3BUTHS IKUBOTHOTO
Mupa

BbisiBiieHHe W ONKMCaHWE MPHU3HAKOB
CXOJICTBA  3apObIlIel  YelIOBeKa U

OMMCaHUEM, U3MEPEHUEM,
MPOBEACHUEM HAOJIIOICHHI;
BBISBJICHUE U OLIEHKA

aHTpOHOFeHHLIX I/I3M€H€HI/II\/'I




IpyTrux IIO3BOHOYHBIX KaK
JIOKa3aTeJIbCTBA MX  JBOJIIOLIMOHHOIO
pOICTBa.

[Tonyuenue [IPEACTaBIICHUS 0
MOCIEACTBUSX  BIUSHUSA  aJIKOTOJI,
HHUKOTHHA, HAapKOTUYCCKUX  BCUICCTB,
3arpsi3HEHUs. Cpelbl Ha PA3BUTHE W
PENPOAYKTHBHOE 3J0POBBE YEIOBEKA

B IIPHPOJIC;

OITY 10
c(hOpMHUPOBAHHOCTh YMEHU I
OOBSICHATDH PE3YJIbTAThI
OMOJIOTHYECKUX
9KCIEPUMEHTOB, PeIIaTh
3JIEeMEHTapHbBIC
OHOJIOTHYECKHUE 3a0auH;

34
OcHOBBI
reHeTHKH
"
CceJIEKIUH

23
Conep:xanue yueOHOro MaTepuaJia 12
1. OcHOBBI yueHUsl O HACJI€ICTBEHHOCTH 2
Y U3MEHYMBOCTU
2. Ilepssrit u BTOpO# 3akoH I'. Menaens. 2
3. Tpernii 3akon I'. Mennens. 2
4. T'eneruka nona. 2
5. 3aKOHOMEpPHOCTU U3MEHUYUBOCTH. 2
6. OcHOBBI CEJICKLIUH pacteHud, | 2
KUBOTHBIX U MUKPOOPTaHU3MOB.
IIpakTHYecKHe 3aHATHS 8
1. CocraBieHne MpOCTEUIINX CXEM H 2
pellleHne TNeHEeTMYECKHX 3a7a4 Ha
MOHOTHOPHUIHOE CKPEIIIMBAHHE.
2. CocraBieHue NpOCTEUIINX CXEM U 2

PEIICHUC TCHETUYCCKUX 3aaa4

O3HaKkoOMJICHHE C HAcJEeJACTBEHHOU U
HEHACJIEACTBEHHOH H3MEHYHBOCTBIO H
ee OMOJIOTMYECKOM POJIbI0 B DBOJIIOIIUHU
YKUBOT'O MHpA.

[lTonyuenue mnpenacTaBIeHUs O CBS3HU
FeHETUKH M MeAuUMHEL. O3HaKOMIIEHHE

c HACJICICTBEHHBEIMH 00Je3HAMHI
YyeJIoBEKa, X pUYHHAMHU u
pOPUITAKTUKOM.

Nzyuenue BIIMSHUSA aJIKOTOJIM3Ma,
HapKOMaHHWH, KypeHUs Ha
HacCJEeACTBEHHOCTh Ha BUIEOMaTepuare.
Amnanuz (beHOTUNTNYECKOM

M3MEHUYMBOCTH. BpIsBI€eHHE MyTareHoB
B OKpYJ)KalOLEH cpele M KOCBEHHas
OLICHKa BO3MOJKHOTO HUX BIHSHHUS Ha
OpraHu3M

[lonydyenue mpencTaBieHHUs] O FE€HETHUKE
KaK O TEOPETUYECKON OCHOBE CEJIEKIINH.
PasButne MmeranpeaMETHBIX YMEHHU B
mpolecce  HaxOXIEHWsl Ha  KapTe
LIEHTPOB MHOT000pa3us "
MIPOUCXOXKACHUS KYJIbTYPHBIX PACTEHHM
U JOMAlIHUX JKUBOTHBIX, OTKPBITHIX H.
N. BaBuiioBbIiM.

W3ydyenne MeTONOB THOpHIM3ALUN U
HUCKYCCTBEHHOro  oTOOpa.  YMmeHHe
pa3bupaTrbcs B ITHUYECKHX acleKTax

(13 7 chopMHpPOBaHHOCTH
IIPEICTABICHUN O POJIU U
MecTe OMOJIOTHH B
COBPEMEHHOM HAyYHOHN
KapTHHE MUpPA; TOHUMaHue
poJii OMOJIOTHH B
(hopMupoBaHHH KPYTro30pa
¥ QYHKIIMOHAIbHON
TPaMOTHOCTH [IJISl PEIICHUS
IPAKTUYECKUX 3ajiay;

ITY 10 copmMupoBaHHOCTH
yMEHUN 0OBSICHATH
pe3yNbTaThl OMOTOTUYECKIX
9KCIIEPUMEHTOB, pellaTh
JJIEMEHTapHbIE
OHOJIOrHYECKHE 3a/1a4H;

TectupoBanue

Pemenne
F€HETHYECKUX
3a71a4

Pemenne
F€HETHYECKUX
3a7a4

Pemenue
TeHETUYECKHUX
3aj1a4

Pemenue
TeHETUYECKHUX
3a1a4

YcTHbli onpoc

YcTHbli onpoc

VYcTHBIi onpoc

Otuér o
MPaKTUYECKON
pabore




Ha IPOMEKYTOYHOE HacjeI0BaHHE HEKOTOPBIX JOCTHUKECHHH B
3. CocraBieHue NPOCTEUIINX CXEM U 2 OMOTEXHOJIOTHUU: KJIOHUPOBaHUU
pellleHne TeHeTHYeCKHX 3a1a4 KUBOTHBIX U MpoOIeMax KIOHUPOBAHUS
Ha TUTHOPUIHOE CKpEIIMBaHUE. 4eJIoBeKa.
4. Pemenne 3a7a4 Ha CHEIUICHHOE 2 O3HakomieHre c OCHOBHBIMU
HacJIEJOBaHUE F'€HOB U HACJIEJJOBaHUE, JOCTHXKEHHUSIMU COBPEMEHHOMU CEJICKIIUU
CLETUIEHHOE C MOJIOM KYJbTYpPHBIX  PAacTeHWH, JOMAIHHUX
YKUBOTHBIX U MUKPOOPTaHHU3MOB.
JlabopaTopHbie padoThl 2
5. Anamu3 peHOTUITHYECKOU 2
M3MCHYHUBOCTH. Otuer o
nmabopaTopHOH
pabore
CamocrosiTeibHas padoTa 00y4yaromMXxcs 1 [oxaroroska
coo0reHni
Yuenne H. M. BaBumoBa o0 1eHTpax 1
MHOT000pa3us U TPOMCXOXKICHUS
KYJBTYPHBIX PacTEHUH.
:13_1'5 IS | Anamus u ouenxa pasmmumbix runores | 113 7 cQOPMHPOBAHHOCTE
0HCX0 MPEICTABICHUI O POJIU U
P Conep:xkanue y4eGHOr0 MaTepuaia 10 | TPOMCXOKIACHUS KU3HH. P P
JKIeHue u MecTe OMOJIOTHH B v
1. IlpoucxoxneHue W  HavajabHble | 2 [Tonyuenue IIPEICTABICHUS 00 » " YcerHplit onpoc
pa3BuTHe COBPEMEHHOI HayYHOI
STalbl pa3BUTHUS KU3HHU HA 3eMIIe. YCIOXXHEHUU JKHUBBIX OpPraHU3MOB Ha i
JKM3HH HaA T U 7 3 KapTUHE MHUpPA; TOHUMaHWE v .
. Hcropus BUTHS 9B HWOHHBIX eMJI€ B IIPOLIECCE IBOIIOLUU. CTHBIH O1poC
3emuie. OpHi pas BOTLFOIHO pol 1 posM GMOJIOTHHU B P
DBOJIOHH UACH. YMeHHe OKCTIEPUMEHTANbHBIM  MYyTeM | dopMHpPOBAHHH KPYro3opa 1 o _
OHHOE 3. DOsomrornonHoe yuerune Y. Jlapsuna 2 | BLIBIATH  AMAITHBHBIE OCOGEHHOCTH (YHKIMOHATBHOM HCHEMCHHDIH
o orpoc
OpraHu3MOB ux OTHOCHUTEJIbHBIN v
yueHue 4. MHKDOdBOTIONHA. D E - 0,3 . TPaMOTHOCTH JUIS PEIICHHUS | yermpit onpoc
xapaktep. O3HaKOMIICHHE C HEKOTOPBIMU . >
5. MaKpodBOTIOMHS. > p p p MPAaKTUYECKUX 3a]1a4; VCTHBIA OTpOC
MpeACTaBUTENIMU pen- KHX 1 | I13 8 Biajenue VersEdi ompoc
HcCye3almmMx  BUJAOB  PAaCTC€HHM M | OCHOBONOJArarouMu VcTHBIH onpoc
JKUBOTHBIX. HOHATUAMH U =
IIpakTuyeckue 3aHATHSA 4 . . Or4ér o
. AHamus ©  omeHKa  pasmhumbiX | 2 ITpoBenenne onmcaHusi ocodeil oxHoro | MPEACTABICHUAMMU O KUBOU TIPaKTHYECKO#

MPUPOJIE, €€ YPOBHEBOM

pabore




T'UIIOTE3 MPOUCXOKIACHUA XHU3HHU.

2. IlpucnocoOieHue OpraHM3MOB
pasHbIM  cperaM  OOMTaHUs
HA3€MHO-BO3/1yIIHOM, ITOYBEHHOM).

K

(BOHOM,

CamocTosiTesibHAsi padoTa 00y4arOIMXCs

EcrecTBeHHO-HayUHbIE TPEANOCHUIKI
teopun Y.JlapBuHa

BUJA 0 MOP(OJIIOTUYECKOMY KPUTEPUIO

npu BBITIOJTHCHUH naboparopHoOit
paboThI. BoisiBnienue 4epT
MPUCIIOCOOJICHHOCTH  OPraHM3MOB K

pasHBIM cpenam  obwTaHus  (BOIHOM,
Ha3eMHO- BO3/JIYLIHOM, TOYBEHHOM)

N3yuyenue Hacnenauss 4eaoBeYEeCTBA HaA
IpUMEpe  3HAKOMCTBA C  HMCTOpUEH
pa3BUTHS  3BOMIOUMOHHBIX uaen K.
Jlunnes, K. b. Jlamapka Y. [dapBuna.
OueHuBaHUE  POJIM  HBOJIIOIMOHHOTO
y4eHus B (OPMHUPOBAHUU COBPEMEHHOM
€CTECTBEHHO-HAYYHOM KapTHUHBI MUpA.

Pa3ButHe CriocoOHOCTH SICHO M TOYHO
HM3JIaraTb CBOM  MBICIIH, JIOTHYECKHU
000CHOBBIBATh CBOIO TOYKY 3pEHHS,
BOCIIPUHUMATh U aHAJIM3UPOBATh MHEHUS
c0o0ECeTHUKOB, MpU3HaBas paBo
JPYroro 4eioBeKa Ha UHOE MHEHUE

O3HakOMJIEHME C KOHLEMNIHWEW BUAA, €€
KpUTEpHUSIMH, MOAOOp NPUMEPOB TOTO,
YTO  MONyJNAlUs —  CTPYKTypHas
€IMHHIIA BUJA U DBOJIIOLUH.

O3HaKkOMIICHHE C ABWIKYIIUMUCH CUIIAMU
OBOJJIFOIIMH U €€ JOKa3aTCJIbCTBAMH.

VYcBoenne  TOro, 9YT0  OCHOBHBIMHU
HaIpaBJIEHUSIMHU 3BOJIIOLIUOHHOTO
nmporpecca SIBJISIOTCS  OMOJIOTHYECKUI
mporpecc u OHOJIIOTUYECKUH perpecc.

YMeHne  OTCTamBaTh ~ MHEHHE, O
COXpaHEeHUHU OMOJIOTNYECKOTO
MHOToo0pasus KaK OCHOBE
YCTOMYMBOCTHU ouochepst u

MIPOTPECCUBHOTO €€ Pa3BUTHA. YMEHHUE

OpraHU3aIy ¥ 3BOJIIOIIHH;
YBEPEHHOE MOJIb30BaHUE
OMOJIOTHYECKOM
TEPMUHOJIOTUEN U
CHMBOJIUKOM;

13 9 BnageHne OCHOBHBIMU
METO/IaMH HAYYHOTO
MO3HAHMUS, UCTIOJIB3YEMbIMU
py OMOJIOTHYECKUX
HCCIICIOBAHMSX YKUBBIX
00BEKTOB M YKOCUCTEM:
OTIMCaHUEM, U3MEPEHUEM,
MIPOBEICHUEM HAOJIIOICHHI;
BBISIBJICHUE U OIICHKA
AQHTPOIIOTCHHBIX U3MCHEHU I
B IIPUPO/IE;

ITY 10 copmupoBaHHOCTH
YMCHHH OOBSICHSTH
pe3yNbTaThl OMOJOTHYECKUX
SKCTIEPUMEHTOB, peliaTh
3J€MEHTapHbIE
OHOJIOrHYECKHE 3a/1a4H;

Otuer 1o
nmabopaToOpHOA
pabote

ITonroroBska
COOOIIEHMIHA




BbIABJIATD IIPUYHMHBI BBIMUPAHUS BUJIOB.

3.6 4 AHanu3 U oneHka pazinuHbix runore3 o | I3 8 Binanenue
IIpoucxo Cojlep:kanue y4eGHOT0 MaTepuaia 2 MIPOUCXOKIACHUH YETIOBEKA. OCHOBOIIOJIAral0IIIMU
JKIeHHne 1. AmTpormorenes. ) Pa3zButne yMEHUs CTPOUTH | OHATHUSMU U VCTHbIH 0mpoc
YeJi0BeKa JIOKa3aTelIbHyl0 0a3y MO CpaBHUTEIHHOM | IPEICTABICHUSIMHU O KUBOU ITiCbMEHHBIH
XapaKTEPUCTUKE YEJIOBEKAa W IPUMATOB, | IPUPOJE, €€ YPOBHEBOM onpoc
IIpakTHYeCcKHE 3aHATHSA: 2 JOKa3bIBast UX POACTBO. OpraHu3aly U 3BOJIIOLNH,
l. Anmanu3 ¥® OUEHKAa pa3IM4HbIX 2 BrisBiieHKE 3TanoB 3BOJIOLUY YEIOBEKA. | YBEPEHHOE I10JIb30BaHUE Oruér o 5
TUIIOTE3 0 HPOUCXOXKIEHUH YMmenue JTOKA3bIBATh PaBEHCTBO | GMOJIOTUYECKOM gggﬁz%cmﬂ
YyeJIoBeKa. YEJOBEYECKMX pac Ha OCHOBAHUHU HUX TepMI/IHOJ'IOI:I/IeI‘/'I n Toxrotoska
pOJACTBA W €IUHCTBA MPOUCXOXKICHUS. | CHMBOJIUKOM; COOBIIIeHHi,
PasButne  tonepantHoctH, KpuTHKa | [TY 11 chopMHUPOBAaHHOCTH | cocranenue
pacu3ma BO BCEX €ro MPOSBICHUSX. COOCTBEHHONW MO3MIMKA 110 | TabmHil
OTHOILICHUIO K
OHOJIOrHYeCKOM
uHbOpMaIliK, MOJIy4aeMoil
W3 pa3HBIX HMCTOYHHUKOB,
ri100aJIbHBIM
9KOJIOTHYECKUM TIpodiieMam
U TIyTSIM UX  PEIICHHS.
3.7 16 Nzyuenue skonoruueckux ¢akropoB u | I3 7 chopmupoBaHHOCTD




OcHOBBI
IKOJIOTMH

Conep:kaHue y4e0OHOIro MaTepuaJia 12
1. Dxoiorusi — Hayka o 2
B3aMOOTHOLICHUSIX OPraHU3MOB MEKIY
co00i M OKPYXKAIOIICH CpeIoi.
2. DKOJIOTUYECKHE CUCTEMBI 2
3. McKyccTBEHHBIE HKOCHUCTEMBI. 2
4. Dxonormueckue (pakTopbl, MX 3HAUYCHUE
B KU3HU OPTaHHU3MOB.
5. buocdepa — riaobanbHasi IKOCHCTEMA. 2
6. buocdepa u yenonek. 2
IIpakTnyeckune 3aHATHS 2
1. Pemenue sKOIOTHYECKUX 3a/1a4. 2
JlaGopaTopHbie padoThI 2
1. Cocrapnenue cxeM nepeaadyu BemecTs u | 2

SHEPrMHM MO  LemsiM NUTaHusA B
IPUPOJHOMN IKOCHCTEME U B arpoLE€HO3E.

HX BJIMAHUA Ha OPIraHU3MBI.

3HaAKOMCTBO c 9KOJIOTHYECKUMHU
CHCTEMaAMH, X BHJIOBOM u
MIPOCTPAHCTBEHHOM CTPYKTYpPaMHU.
YMenue 00BICHATH PHYUHBI

yCTOﬁ‘IHBOCTH N CMCHBI DKOCUCTEM.
O3HaKoMIICHHE C MEXKBHIOBBIMU
B3aMMOOTHOIICHUSAMH B OJKOCHCTCMCE:

KOHKYpEHIIUEH, CUMOHO30M,
XHUILHUYECTBOM, IAPa3UTU3MOM.
YMenue CTPOUTH SPYCHOCTb

PacTHTEIBLHOIO0 COOOINECTBA, MHUIICBBIC
e U CETH B OHOILIEHO3€, a TaKXKe
9KOJIOTMYECKUE TTUPAMU/IBL.

3HaHI/I€ OTJIMYUTCIBbHBIX HpI/I3HaKOB
UCKYCCTBEHHBIX cooO1ecTB —
arpodKOCHCTEMBI H YPOOIKOCUCTEMBI.
OnucaHue aHTPOIOTCHHBIX HM3MEHEHUIN
B €CTECTBEHHBIX IPHPOJTHBIX
naHamadTax CBOe MECTHOCTH.
CpaBHUTENBHOE OMHCAHHUE OIHOU U3

€CTECTBEHHBIX  TPUPOJHBIX  CHUCTEM
(HampuMmep, Jeca) U KaKoH-HUOYIb
arpo’KOCUCTEMBI (manpumep,

MIIEHUYHOTO MOJIs).

CocraBineHue CXeM Iepefayd BEILECTB
U DOHEpruvM 1o OerndM MNOUTaHHuA B
IPUPOJHOM KOCUCTEME U arpOLIEHO3€E
O3nakominenue c¢ ydyenunem B. .

Bepnaackoro o Owocdhepe kak o
r100aTbHOM KOCUCTEME.
Hamuune mpencraBicHUs O CXeMe

HKOCHCTEMBI Ha Mpumepe Ouochepsl,
KpyroBOpPOTE BELIECTB U NPEBpaIllEHUN
sHepruu B Ouocdepe.

YMeHue JnokasblBaTh

POJIb  KHBBIX

IPEJCTaBICHUNA O POJIU U
MecTe OMOJIOTHH B
COBPEMEHHOM HAay4YHOI
KapTUHE MHPA; TOHUMaHUe
poJyi OMOJIOTHH B
(hopMHUpPOBaHUU KPYTro30pa
(hyHKIIMOHATEHOM
TPaMOTHOCTH JIJISl PEIICHUS
MPAKTUYECKUX 3aj1ay;

113 9 BraseHe OCHOBHBIMU
METOJJaMH HAYYHOT'O
TIO3HAHMS, UCITOJIB3YEMBIMH
npu OMOJIOTUYECKUX
UCCJICJIOBAHMSIX YKUBBIX
00BEKTOB M 3KOCUCTEM:
OIMCAaHUEM, U3MEPCHHUEM,
POBEJICHHEM HaOIOICHU;
BBISIBJICHHE U OIICHKA
AHTPONOTEHHBIX U3MEHEHH
B IIPUPOJIC;

ITY 10 chopmupoBaHHOCTH
yMEHUN 0OBSICHATH
pe3yNnbTaThl OMOJOTHYECKHIX
IKCIIEPUMEHTOB, peliaTh
JJIIeMEHTapHbIe
OHOJIOrHYECKHE 3a/1a4H;

ITY 11 chopmMupoBaHHOCTH
COOCTBEHHOM TMO3ULIMU 10
OTHOIICHUIO K
OMOJIOTUYECKOU
uHopMaluY, TMOTy4aeMoin
W3 Pa3HBIX HCTOYHHUKOB,
rI100aTbHBIM
9KOJIOTHYECKUM IpobiieMam
U MyTSM UX pPElIeHUs.

IIncemMenHbIN
KOHTPOJIb

TectupoBanue

TectupoBaHue

YcTHbli onpoc

VYcTHbll onpoc

YcTHBLI onpoc

YcerHbli onipoc

Otuér o
MIPaKTUYECKON
pabore

Ortuer 1o
71a00paTOPHBIM
paboram

Hammcanue
COOOIIEHHI




OpraHU3MOB B ouocdepe Ha
KOHKPETHBIX MPUMEPax
HaxoxneHue CBSI3M  W3MEHEHHS B

ouocdepe c MOCIIEJICTBUSMU
JeSITEIbHOCTH YelioBeKa B
OKpYXarolein cpene. Ymenue
OTIpEeIeIIATh BO3JICHCTBUE

HpOH3BOI[CTBCHHOfI ACATCIIbHOCTH Ha
OKPY’KaIoIyI0 cpeay B 00JacTu CBOEH
Oynymeii npodeccumn.

O3zHakoMJIeHHE C 17100 IbHBIMU
DKOJIOTUYECKUMH  TpoOJieMaMH |
YMCHUC OMPCACIIATD ITYTHU X PCIICHHA.
Onucanne M MPAKTUYECKOE CO3JIaHUE
I/ICKYCCTBGHHOI?I OKOCHUCTEMBI
(IpecHOBOTHOTO akBapuyma). Perenue
HKOJIOTHYECKUX 3a]1ad.

I[CMOHCTpI/IpOBaHI/Ie YMCHUA
IIOCTaHOBKHU IICJICﬁ JACATCIIbHOCTH,
IJIaHUPOBAHUA COOCTBEHHOM
JACATCIIBHOCTH JUIA JOCTHIKCHHUA
MNOCTAaBJICHHBIX ueneﬁ, MMpEABUICHUA
BO3MOJXHBIX PE3YJILTATOB 9TUX

NEWCTBHIA, OPTaHU3aH CAaMOKOHTPOJIIS
U OIICHKH TMOJYYCHHBIX pE3yJIbTaTOB.
OOyueHnue  COONIOJICHHIO  MPaBUI
MOBE/IEHNUS B NpUpoOJe, OepeKHOMY
OTHOUICHUIO K OMOTIOTHYECKUM
00beKTaM (PaCTCHHUSM, JKUBOTHBIM M HX
cool11ecTBaM) U UX OXpaHe.

3.8
Bbuonuka

2
Conep:kanue y4eOHOIr0o MaTepuaJia 2
1. buoHMKa KaK OJHO W3 HANpaBiIeHUH | 2

OUOJIOTHH.

O3HaKOMIICHHUE C pUMEPaAMu
HUCIIOJIB30BaHUS B XO3SIUCTBEHHOU
NEeATENbHOCTH moaei Mopo-

q)YHKI_[I/IOHaJ'IBHBIX 4epT OpraHusanuu
paCTCHI/IfI U JKUBOTHBIX IIPpU CO3JaHUU

T13 8 B1agenue
OCHOBOIIOJIAralo MU
IIOHATUAMHA U
MpEeACTaBICHUSIMU O KUBOU
MPUPOJE, €€ YPOBHEBOM

TecTupoBaHue

YcTHbll onpoc




COBCPHICHHBIX TEXHHUYECKHUX CHCTEM U

OopraHnu3alvii U 5BOJIIOLUH;

ITonroroska

YCTPOHCTB MO AHAIOTMU C JKUBBIMH | YBEPEHHOE IOJIb30BAaHHUE coobmeruti
CUCTeMaMH. 3HAKOMCTBO C TpyO4YaTbIMU | OMOJIOTUYECKOM
CTPYKTYpaMH B JKMBOM TMPUPOAE U | TEPMUHOJOTHEN U
TEXHUKE,  a’pOAVNHAMUYECKMMH U | CUMBOJIUKOW;
ruIpoArnHaMudeckuMu ycrpoiictBamu B | ITY 11 chopmupoBaHHOCTD
JKUBOW TPUPOJIE W TEXHUKE. YMEHHE | COOCTBEHHOH ITO3UIMH TIO
CTPOUTh MOJIENH CKJIQJYaTON | OTHOILEHUIO K
CTPYKTYpBHI, HCIIOJIb3yEMbIE B | Ouonoruueckoi
CTPOUTENILCTBE UHPOpPMALIUK, TOTYyYaeMOH
U3 pa3HbIX HMCTOYHHUKOB,
JI00aTBbHBIM
9KOJIOTHYECKUM TIpobiieMam
U IyTSIM UX PEIICHHS.
NuauBuayaIbHBIH NPOEKT
1. buoTexHoI0THS ¥ T€HHAsl HHKEHEPUS — TEXHOJIOTUU 3ammra
XXI BEKa. HHAWBUAYAJIbH

2. HanotexHoJ0rus Kak NpuOpUTETHOE HAIPABJICHHUE
Pa3BUTHS HAYKW U IPOU3BOJICTBA

B Poccuiickoit @enepanuu.

3. CoBpeMeHHbIE METO/IBI 00€33apaKUBAHUS BOJIBI.
4. AnnoTponus MEeTaJjIoB.

5.Ku3nb u gesrenvHocTh J[. . Menaeneena.
6.«IleprnonnueckoMy 3akoHy OyayIiee He TPO3UT
pa3pyLICHUEM. . .»

7. I30TONBI BOAOPOA.

8. Mcnonb30oBaHuEe paiIMOAKTUBHBIX U30TOIOB B
TEXHUUYECKUX LIETISX.

9.PeHTreHOBCKOE U3ITyUYEHHUE U €T0 UCII0JIb30BAHUE B
TEXHUKE W MEJIUIINHE.

10.ITna3ma — 4yeTBEpTOE COCTOSHUE BEUIECTBA.
11.AmopdHbIe BenecTBa B IPUPOJE, TEXHUKE, OBITY.
12.0xpana okpysKarolei cpeapl 0T XUMHUYECKOTIO
3arpsizHeHus. KonnyecTBeHHbIE

XapaKTEPUCTUKH 3arps3HEHUSI OKPYIKAIOIIEH CpeJIbl.

Oro MmMpocKTa




13.IIpumeHeHnne TBEpA0ro M ra3000pa3HOTo OKCUAA
yriepona (IV).

14.3ammTa 030HOBOTO PKpaHa OT XUMUYECKOIO
3arpsi3HEHUs.

15.Munepaibl ¥ rOpHbIE MOPOABI KaK OCHOBA JTUTOC(HEPHI.
16.PacTBOpBI BOKpYT Hac. TUIbl pacTBOPOB.

17.Bona kak peareHT u cpeia JJjisi XUMUYECKOTO
nporecca.

18.2Ku3nb u gestensHocTh C. AppeHuyca.

19.BKkiiag; OT€4ECTBEHHBIX YUEHBIX B pa3BUTHE TEOPUU
ANEKTPOIUTUYECKON TUCCOLIUAIUH.

20.YcTpaHeHue KeCTKOCTH BOJIbl HA IPOMBIIIIEHHBIX
IPEINPUATHIX.

21.CepHast KUCIO0Ta — «XJIEO XUMUYECKOM
MPOMBIIIJICHHOCTHY.

22 Mcnonp30BaHuE MUHEPAIbHBIX KUCIIOT Ha
OPEINPUATHIX PA3TUYHOTO MPOQUIIS.

23.0kcupl U COMU KaK CTPOUTENIbHBIE MaTEPUATIBL.

24 TloBapeHHas COJIb KaK XMMHUYECKOE ChIPbHE.
25.MHoronukuii kKapOoHAT KalblUs: B IPUPOJE, B
MPOMBINIJICHHOCTH, B OBITY.

26.BuptyanbHoe MOJIETMPOBAHIE XUMHUECKUX
IIPOLIECCOB.

277 .25eKTpOIN3 PaCTBOPOB IIEKTPOJIUTOB.
28.IIpakTHUecKOe MPUMEHEHHUE IIEKTPOIIN3a:
paduHUpOBaHKE, raIbBAaHOIIACTHKA,

rajabBaHOCTETHS.

29.Ucropus mosydeHHs ¥ POU3BOJICTBA ATFOMHHHUS.
30.Ponp MeTaNIoB B HCTOPUU YETOBEUECKOM
nuBUIM3auu. ctopus oTeuecTBeHHON

yepHOU MeTauryprui. COBpeMEHHOE METAJLITy pruuecKoe
IIPOU3BOJICTBO.

31.Mcropust oTedecTBEHHOM LIBETHON MeTaurypruu. Poib
METAJIJIOB U CIUIABOB B HAY4HO-

TEXHUUYECKOM IPOrpecce.

32.Koppo3usi METaJIOB U COCOObI 3aIIUTHI OT KOPPO3HH.




33.lHepTHBIC WK OJIArOPOIHBIC Ta3bI.

34.Poxnaromue cojii — rajoreHsl.

35.Uctopusi BOBHUKHOBEHHUS U Pa3BUTHS OPTaHUYECKON
XUMUU.

36.Kuznb u nestensHocth A. M. ByTneposa.

37.Ponp OT€YECTBEHHBIX YUEHBIX B CTAHOBJICHUU U
Pa3BUTUH MUPOBON OpraHUYECKOM

XUMUU.

38.XuMuUsI YyTIIEBOIOPOTHOTO CHIPhS U MOsI Oy myIias
npodeccusi.

39.YrieBoopoiHOE TOIUIMBO, €r0 BUIBI M Ha3HAUCHUE.
40.CuHTeTHYeCKUE KayuyyKu: UCTOPHsI, MHOrooOpa3ue u
MEPCIIEKTHUBBIL.

41.Pe3nHOTEXHUYECKOE POU3BOICTBO U €T0 POJIb B
HAYYHO-TEXHHUYECKOM Mporpecce.

42.CBapo4HO€ NPOU3BOACTBO U POJIb XUMHUHU
YTIEBOJIOPOIOB B HEM.

43 KneTouyHast TEOpUs CTPOEHUS OPraHU3MOB.
CoBpeMeHHOE COCTOSIHHE.

44 VcTopust U3y4eHUs KIETKU.

45 HacnenctBeHHas MHpOpManus M Iepefada ee u3
MOKOJICHUS B TIOKOJICHHE.

46.BiausiHue KypeHHs, YHOTpeOJIEHUS alKorois |
HapKOTHUKOB POJAMUTEISIMU Ha SMOpPUOHAIILHOE pPa3BUTHE
pebOeHka.

47.OMOpHroHaNbHAsT UHIYKIHS.

48.JlpaMaTHYeCKHE CTPAHHULIBI B HCTOPUU Pa3BUTHS
TEHETHUKHU.

49.Ycnexu COBPEMEHHOM TE€HETUKM B MEAMIMHE H
3/1paBOOXPAaHEHUHU.

50.I'enetuka u mpoOyIeMBbl paka.

S1.Uctopusi pa3BUTHS 3BOJIOUMOHHBIX HWIEH HO 4.
HapBuHa.

52.Cuctema npupoas» K. JIluHHes u ee 3HaueHue s
pa3BUTHS OHOJIOTHU.

53.CoBpeMeHHbBIE TPEACTaBICHUS O MEXaHu3Max |




3aKOHOMEPHOCTSIX ~ SBOJIIOIIHH.
54.Bu0BOE M 3KOJOTUYECKOE Pa3HOOOpas3ue OMOIeH03a
KaK OCHOBA €r0 YCTOWYMBOCTH.

55.Pa3nuunbie JKOJIOTUYECKHE IApaMUbI u
COOTHOILEHUS] OPTaHU3MOB Ha Ka)/10i UX CTYICHHU.
56.0macHOCTh TJIOOANBHBIX HapyIIeHHd B Ouocdepe.
O30HOBBIE «JBIPBDY, KUCIOTHBIE O0XIHW, CMOTH U UX
PEIOTBPAICHHE.

57.OK0JIOTMYECKUE  KPU3UCBI M DKOJIOTMYECKHE
karactpodsl. [IpenoTBpaiieHue uX BOZHUKHOBEHUSI.

TeopeTnueckue 3aHATHA 108
I[IpakTn4yeckue 3aHATHS 32
JlabopaTopHble 3aHATHUS 10
CamocrosiTesibHas padoTa, BKJIKYas 7
HHIMBHUAYAJIbHBIH MPOEKT

IIpome:xyTounas arrectauus B popme 2
A pepeHIHPOBAHHOIO 3a4€eTa

MakcumanbHas yueOHas Harpy3Ka 159




Y4eOHO-MeTOAMYECKOE U MATEPUAJIbHO-TEXHHUYECKOe o0ecredeHne NporpaMmmabl
JAOTOJHUTEIbHOI0 y4eOHOro nmpeamera
AVIL.01. OcHOBBI eCTECTBEHHOHAYYHbIX 3HAHUM

[Tomemenne  kaOuHETa  JODKHO — YJIOBIETBOPATH  TpeOoBaHusiM  CaHHMTapHO-
SMUAEMHOJIOTHYECKUX TpaBUi UM HOPMATUBOB. OHO JIOJDKHO OBITH OCHAILEHO THUIIOBBIM
o0opynoBaHHEM, YKa3aHHBIM B  HACTOAIIMX  TpeOOBAaHUAX, B TOM  YHCIE
CHEIMAIM3UPOBAaHHON Y4eOHON MeOenbl0 M TEXHUUYECKUMU CpPEICTBAMH OOy4eHHs,
JOCTAaTOYHBIMHU JJIs1 BBIITOJTHEHHSI TPEOOBAHUH K YPOBHIO TIOJATOTOBKU O0YYarOIIUXCS.

B kabunere NOMKHO OBITH MyJIbTUMEAHMIHOE 000pyAOBaHHE, MPH MOMOIIU KOTOPOIO
YYaCTHUKH 00pa30BaTeIbHOTO MPOIecca MOTYT MPOCMATPUBATh BU3YAIbHYIO HH(OPMAIIIO
[0 OCHOBaM €CTECTBEHHOHAy4YHBIX 3HAHHI, CO3/1aBaTh MPE3CHTAlMH, BUJEOMATEpHAIbI,
UHBIE IOKYMEHTBHI.

B cocTaB y4eOHO-METOAMUECKOTO U MaTepHAIbHO-TEXHUYECKOT0 00ecreyeH s mporpam-
MBI 0011€00pa30BaTEILHOTO JAOMOJHUTENBHOTO yueOHoro mpenmera JYIL.Ol. OcHoBbl
€CTECTBEHHOHAYYHBIX 3HAHUUN BXOIST:

Jlabopatopust xumuu Ne 16

- pabouee MeCTO MpenogaBaTens;

- paboune MecTa 00ydarOLIIXCS;

- CYIIUJIbHBIN MIKad;

- IUCTUIIISATOP;

- BIIEKTPOIIU3ED;

- TaOJINIIBL;

- CXEeMBI;

- TUTAKATHI,

- MOJIETI CTPOCHUS OPTaHUYECKUX U HEOPTaHUYECKHUX BEIIECTB;

- HHCTPYKIIMOHHBIE KAPThI;

- HabOpBI PEaKTUBOB;

- BoJsgHasa Oans;

- BECBI aHAJTUTHYECKHE;

- Beipsimurens BCII;

- KHHOTIPOGKTOD;

- MydenbHas neyb;

- IOPTPETHI YYCHBIX — XHMHKOB;

- CTEH/IBL:

XUMUYECKHUE 3HAKU; TaOJHIa pACTBOPUMBIX COJICH;

P51 aKTUBHBIX METAJUIOB; Ta0OpaTOPHBIN CHHTE3 aMMHaka, anmnapaTta Kumna; peakuus
cpenbl; nepuoandeckas cucrema sinemeHtoB /.M. Menaeneea;

— KOMIUIEKTBI Y4eOHO-HarJIAJHBIX TOCOOUH 10 pazaesnaM OMoJoTHH (KOMILIEKTH! Y4eOHBIX
TaOJINII, TUTAKATOB, TOPTPETHI BHLAAIONIUXCS YUCHBIX, THHAMHYECKUE TOCOOHS,
WITIOCTPUPYIOIIKE ONOIOTHYECKUE MPOLIECCH, MOJIEH, MYJISDKA M MUKPOIIPETIapaThl
Ounoaoru4ecknx oObEKTOB U Ip.);

— y4eOHO-MeTOInYeCKU KoMILIeKe «bruomorusy».

KoMmbroTepHBIil KJTace ¢ JINIEH3NOHHBIM IPOTPAMMHBIM 00ECTICYCHHEM H
MyJIbTUMEANNHBIM poeKkTopoM NelO

- TEXHHUYECKHE CPEJICTBA O0yUEHUSI:

Cucremusrii 6510k (10 mt.): Intel Core 2 Duo 2.6 Ghz (E 5300), 2048 Mb DDR2, HDD 250
Gb, DVD/RW

Monwutop (10 mrt.): LG Flatron W1943C

Cucremnuslii 6510k: Intel Core 2 Duo 2.6 Ghz (E 5300), 2048 Mb DDR2, HDD 250 Gb,
DVD/RW

Mounutop: LG Flatron W1943C

IIpuntep Samsung ML-1640

Ckanep HP Scanjet G2410

Ayamno KOJIOHKH



Omneparmonnas cuctema Windows XP Pro 32 bit
Microsoft Office 2010 Standard
Microsoft Access 2010
Microsoft Project 2010
1C: byxranrepus 8 yucOHas BepcHs
1C: Byxranrepus 8.1 yueOHas Bepcus
1C: byxranrepus 8.2 ydeOHas Bepcus
Visual Studio 2005
Net Cracker Pro 4.1
Microsoft SQL Server 2005
KOMIIAC-3D V15.2
360 Total Security Essential
7zip, AIMP, Audacity, Auslogics Disk Defrag, CCleaner, CDBurnerXP, Double,
Commander, FastStone Image Viewer, Freemake Video Converter, GIMP, Java, K-Lite,
Codec Pack, LibreOffice, Medialnfo, Microsoft .NET Framework, Microsoft Silverlight
Microsoft Visual C++ 2005-2019, Mozilla Firefox, MPC-BE, Notepad++, Paint.NET,
Python, Ramus, Revo Uninstaller Free, Stamina, SumatraPDF, WinDjView
[Tomernienue AJig caMOCTOSATEIBHOM pabOThl (OMOIMOTEKA, YUTAITBHBIN 3aJ1 C BEIXOJIOM B
cetb HTEpHET)
Cuctemnsrii 650k (6mt.): Intel Core 2 Duo 2.5 Ghz (E 5200), 2048 Mb DDR2, HDD 250
Gb, DVD/RW
Mouutop(6 wt.): BENQ E910
Cucremnsrii 6;10k: Intel Core 2 Duo 2.53 Ghz (E 7200), 2048 Mb DDR2, HDD 120 Gb,
DVD/RW
MownuTtop: Acer V226HQL
M®V: Canon IR 2520
Cucremusrii 6510k: Intel Core 2 Duo 3.00 Ghz (E 8400), 2048 Mb DDR2, HDD 120 Gb,
DVD/RW
Mounutop: Acer V2003W
Cxkanep Canon CanoScan LIDE 25
Tenesuzop SUPRA 42 mroiima
Ayamno KOJIOHKH
Omneparmonnas cuctema Windows 7 Pro 32 bit
Microsoft Office 2010 Standard
7zip, Aimp, Audacity, 360 Total Security Essential, CCleaner
CDBurnerXP, PDF-XChange Viewe, PotPlaye, JRE, LibreOffice,
Microsoft. NET Framework, Google Chrome, Firefox,Paint.NET,
The GIMP,Double Commander.

Pexomennyemas ureparypa

Jlnst peanu3any mporpaMMbl OMOIMOTeUHbIH GOHA 00pa30BaTENbHON OpraHU3auu
UMEeT IMeYaTHble M JJIEKTPOHHBbIE OOpa3oBaTelbHbIE U HH(POPMAIMOHHBIE PECYPCHI,
pEeKOMeH1yeMble [T UCTIOIb30BaHUs B 00pa30BaTEILHOM MPOIIECCE.

OcHoBHas nuTeparypa

1. Hlankapun, W.I1., Obmas ¢pusuka. CoopHuK 3agau: yueObnoe nocodue / M.II. [llankapus,
A.I1. Kupesinos, C.1. Kyb6apes, C.M. Pa3zunosa. - MockBa: KnoPyc, 2021. -303 c. Pexum
noctymna :https://book.ru/book/938013

2. Xumus. 10 kimace. YriyOsieHHBIA ypOBEHB .6-¢ u3., crep. —M:JIpoda,2018.-368c.
3.3axapos B.II. buonorus: O6mas Ouonorus. Yriay6ieHHsi ypoBeHb 10 ki1.: yueOHUK 6-¢
u3a. crepeorur. -M: JIpoda,2018.-349c¢.



JlononHuTenpHas IuTeparypa

1. Hukutuna, H. I'. Ananutudeckas XuMusi: y9eOHUK U MPAKTUKYM JJIsL CPETHETO
npodeccuonanbHoro oopazoanus / H. I'. Hukutuna, A. I'. bopucos, T. 1. Xaxanuna; mos
penakmueit H. I'. HukutuHoii. -4-e u3z., nepepad. u gom. - M : FOpaiir, 2022. - 394 ¢

2. CyBopos, A. B. O0mast 1 Heopranudeckasi Xumusi. Bormpocs! u 3a7auu : yaeOHOe
nocoowue Jtst cpenero npodeccronansuoro oopazosanws / A. B. CyBopos, A. b.
Huxonbckuit. - 2-e u3f., ucop. u goi. - M : FOpaiit, 2022. -309 c. URL:
https://urait.ru/bcode/494152

3. [Tapmytuna JI.A. buonorus (3aexktponHsiid pecypce):yueonuk ais CI1O -1-e uza. —M:
Axkanemus1,2019.-352¢. —Pexxum gocryma:http;//www.academia-
moscow.ru/reader/?1d=416948

4. bruonorusi: y4eOHUK M MTPaKTUKyM 71 By30B B.H. Spsiruna. 2-e uzn..-M:FOpaiit.2018

NHuTepHeT pecypcesl

OBC «Jlaup»;9BC ;9BC Znanium.com;9bC bubmmoPoccuka; NC «EnuHoe 0KHOY
OBC «Jlaaby;

OBC bubmmoPoccuka; UC «Enunoe okao»;baza qanueix «AI' POC»OBCZnanium.com
eLIBRARY.RU ,,.BOOK.ru,, http//zapartoj.ru/d/bio137.ht m O6mas 6uonorus.;
http.//www.tepka.ru/biologia 10-11/buonorus.10-11 xmaccer

Hcnonb30BaHue aKTUBHBIX H HHTEPAKTUBHBIX (D)OPM NPOBeIeHNsI 3aHITHH

B nensix peanuszaiuy KOMIETEHTHOCTHOTO NOIX0a, 7isl JOPMUPOBAHUS U Pa3BUTHUS
OCBOCHHBIX KOMIIETCHIIMM OOydYaloIMXCi, B MPOIECCe HU3y4YeHHUs O0OIIero y4eOHOro
npeaMeTa HCIONB3YIOTCA CIEAYIOIINe aKTUBHBIE M WHTEPAKTHUBHBIE (OPMBI MPOBEICHUS
3aHSATUM:

TBOpUYECKHE 3aJaHus,

JIeKInsI-0Oecena,

TEKUHUS-AUCKYCCHUs,

JIEKIIUS ¢ IPUMEHEHUEM 00paTHOM CBsI3H,

TIEKIUs —TIpe3eHTaIus,

npoOeMHas JIEKIHs,

METO]l pabOTHI B MaJIbIX TPyMIaX,

METO/T IPOEKTOB,

Mpe3eHTAaIMsI HA OCHOBE COBPEMEHHBIX MYJIbTUMEIUNHBIX CPEJCTB.



